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| 
INTRODUCTION 


1.1 SCOPE AND PURPOSE 


This manual provides the Field Engineering Representative 
with an explanation of the relationship of the components within 
the DATANET system and with the procedures for installing, test- 
ing, and maintaining the system. A parts catalog is also 
included. 


The DATANET system, hereafter referred to as the system, is 
designed to function as a Front-End Network Processor (FNP) for 
the L66 computer and comes in several configurations. 


This manual consists of the following sections: 


Section I, Introduction 

Section II, System Description 
Section III, Installation 
Section IV, Fault Analysis 
Section V, System Parts Catalog 


1.2 APPLICABLE DOCUMENTS 
Documents are available that provide additional information 
on the system components. Each system is shipped with a complete 


set of microfiche (order number FX23) and with hard copies (order 
numbers AY34 and FNO1). 
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Individual manuals can be ordered from the Publications Dis- 
tribution Center by submitting a Publications Order Form. 


Honeywell Information Systems Inc. 
Publications/Computer Supplies 
Distribution Center 
47 Harvard Street 
Westwood, Mass. 02090 


1.2.1 Product Manuals on Microfiche 


The following manuals are included as part of the DN66 prod- 
uct manual microfiche set (order number FX23). They are supplied 
as a complete set and cannot be ordered separately. 


MICROFICHE MANUAL DOCUMENT 
ORDER NO. TITLE ORDER NO. NUMBER 


DCF6607 Channel Interface Base 71010665 
Controller 


DN66 System and Installation 71010950 
Manual 


Power System 71010291 
Central Processor Unit 71010951 
Input/Output Multiplexer 71010953 
Direct Interface Adapter 71010955 
Page Control Unit 71010985 
Peripheral Interface Adapter 71010987 
Cache Memory Unit | 71010989 


Double Word Fetch Main Memory 71010991 


Single Word Fetch Main Memory | 71010959 


DCF6609 Channel Interface Base 71010435 
Controller (BSC Version) 


System Support Channel 71010214 


DCF6610 Asynchronous Current 71010993 
Loop Adapter 


DCF6611/6618 Dual Synchronous 71010973 
Adapter 
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MICROFICHE MANUAL DOCUMENT | | 
ORDER NO. ORDER NO. NUMBER 


FX40 PCF6612 Dual Asynchronous 71010975 
Adapter 

FX41 DCF6613 Dual Autocall Adapter 71010963 

FX42 DCF6614 MIL-STD-188C Adapter 71010965 

FX43 DCF6615 MIL-STD-188C 71010453 
Asynchronous Adapter 

FX44 DCF6616 MIL-STD-188C Broadband 71010454 
Adapter 

FX45 DCF6619 Synchronous Current 71010967 
Mode/DCF6621 Bisynchronous 
Communications Line Adapter 

FX46 DCF6620 HDLC Adapter 71010961 

FX47 DCF6627 Synchronous Balanced 71010969 
Line Adapter : 

FX48 SSC Console Adapter 71010244 

Fx50 SSC Diskette Adapter 71010246 

FxX51 —«|: DCF6622 HDLC Broadband Current 71010447 
Mode Adapter 

FX52 DCF6623 HDLC Balanced Line 71010443 
Adapter 

FX61 -DCF6617 MIL~STD-188C HDLC 71010269 
Adapter 

F264 Single-/Double-Word Fetch 71010996 

Memory Controller 

VA21 DCF6617/6620 HDLC Medium~Speed 71010629 
Controller ; 

VA22 DCM6603/6604/6651 16K Expanded 71010763 
Memory 

N/A HNP Equivalency Tables 
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1.2.2 Product Manuals Available Only in Hard Copy 


The following manuals are not on microfiche but are available 
as hard copy (printed) manuals. 


MANUAL 
TITLE ORDER NO. 


DN66 Network Processor Operation Manual AY34 
Remote Terminal Supervisor Manual 
Network Processing Supervisor Manual 
GRTS II Startup Procedures 
DN66 Site Preparation Manual 


1.2.3 Reference Manuals Available 


The following system reference manuals are available. For 
information on each peripheral device, refer to the Outside 
Vendor Peripheral (OVP) device manual. 


REFERENCE MANUAL DOCUMENT NO. ORDER NO. BOARD LEVEL 


71010952 
71010980 


Central Processor 
Unit (includes CPU 
PROM-PAC) 


Main Memory 71010992 
(includes Memory- 71010574 
Pacs) 71010575 

71010608 


71010990 


Cache Memory 
(includes Cache-Pac) 


71010216 
71010979 


System Support 
Channel (includes 
SSC PROM-PAC) 


SSC Diskette Adapter 71010247 


SSC Console Adapter 71010245 


71010954 
71010567 


Input/Output 
Multiplexer 


Page Control Unit 71010986 
(includes PAT-PAC 


and PATN-PAC) 


71010988 
71010617 


Peripheral Interface 
Adapter (includes 
PIA Interface-Pac) 
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REFERENCE MANUAL | DOCUMENT NO. ORDER NO. 


Direct Interface 71010956 FN11 
Adapter (includes 71010566 
DIA Interface~-Pac) 


BOARD LEVEL 
2.0 


DCF6605 Channel 71010436 
Interface Base 


(HDLC) Controller 


71010590 
71010572 


DCF6609 Channel 
Interface Base 
(BSC) Controller 


DCF6610 Dual 
Asynchronous Cur- 
rent Loop Adapter 


71010616 


DCF6611/6618 Dual 
Synchronous/Bisyn- 
chronous Line 
Adapter | 


71010947 
71010611 
71010560 


71010582 
71010609 


DCF6612 Dual Asynch- 
ronous Line Adapter 


71010964 
71010404 


DCF6613 Dual Auto- 
call Line Adapter 


DCF6614 MIL-STD-188C 
Line Adapter 


71010966 


DCF6619/6621 71010591 
Synchronous Current 


Mode Line Adapter 


DCF6620 HDLC Control 
Adapter 


71010962 
71010406 


DCF6622 HDLC Broad- 
band Current Mode 
Line Adapter 


71010451 


DCF6623 HDLC Broad- 71010452 
band Balanced Line 


Adapter 


DCF6627 Synchronous 71010563 
Balanced Line 


Adapter 


NOTE 


The document number and the order number change 
as the board level changes. 
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1.3 SYSTEM COMPONENTS 
The system is made up of the following components: 


CPU and Operator Control Panel 

Memory (24K words to 256K words of 18-bit EDAC) 
Page Control Unit - optional 

Cache Memory - optional 

Input/Output Multiplexer 

Direct Interface Adapter 

Peripheral Interface Adapter - optional 
Channel Interface Base - optional (HMLC) 

System Support Channel 

Power Supplies. 


1.4 PHYSICAL DESCRIPTION 


Figure 1-1 shows the basic system components. For detailed 
drawings of the system cabinets, refer to Section V. 


CABINET 


SYSTEM EXPANSION 
AREA 


POWER SUPPLIES 


BUS BACK PANEL 
CHASSIS 


PROCESSOR/ CONTROLLER BOARO 


CONTROL PANEL 


Figure 1-1 System Components 
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1.4.1 System Cabinet Configurations 


Figure 1-2 shows the front view of the cabinet configurations 
that are used on the system. The dimensions of these rack- 
mountable cabinets are: 


e Height: 62.0 in. (157.48 cm) 
e Width : 27.0 in. (68.58 cm) 
e Depth : 37.0 in. (93.98 cm) 


The cabinets are capable of housing four 10.5-inch (26.67-cm) 
chassis, one Power Distribution Unit (PDU), a diskette, and a 
diskette power supply. 


Cabinet BRCK181A is the original system cabinet and is capa- 
ble of handling a maximum of 96 communications lines. It is no 
longer available for new installations and is replaced by 
BRCK183A, which accommodates a maximum of 64 communications lines 
with bulkhead cable connections in a stand-alone environment. 
When more than 64 communications lines are required, an expansion 
cabinet (BRCK012A) is bolted to the basic cabinet. The expansion 
cabinet contains the cable bulkheads and the basic cabinet con- 
tains the power supplies and logic assemblies. 


1.4.2 Chassis 


The 10.5-inch (26.67-cm) basic or extension chassis holds the 
processor/controller boards that are specified by the configura- 
tion rules (refer to subsection 3.5.2). The basic system is 
housed in the basic split bus chassis; the upper half is the I/0 
bus, the lower half is the system bus (see Figure 1-3). 


NOTE 


The Input/Output Multiplexer (IOM), which is con- 
tained on two boards, is the only logic unit that 
plugs into both the I/O and the system bus (see 

Figure 1-3). 


Extension chassis have only one bus (1/0 or system bus), 
depending on their location in the cabinet. One extension is 
permissible in the lower cabinet (memory expansion) and two 
extension chassis are permissible at the top of the cabinet (com- 
munications expansion). 
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AYVL3INdOUd 2 IVILNSGIANOO TIAMASNOH 


BULKHEADS 


5-BOARD CHASSIS 
(WHEN OVER 64 LINES 
ARE USED) 


TWO 10-CARD 1/0 BUS OR 
COMMUNICATIONS 
EXTENSION CHASSIS 


10-BOARD COMMUNICATIONS 
EXTENSION CHASSIS 


WTI 


BULKHEADS 
BASIC 10-CARD CHASSIS 
AND CONTROL PANEL 


BASIC 10-BOARD CHASSIS 
AND CONTROL PANEL 


5-BOARD MEMORY 
EXTENSION CHASSIS 


10-CARD SYSTEM BUS 
OR MEMORY EXTENSION 
CHASSIS 


Biss 


DISKETTE AND DISKETTE 
POWER SUPPLY 


NY 


DISKETTE 


8-T 


N 


BLANK SPACER 
. POWER DISTRIBUTION 
Pou UNIT (POU) BULKHEADS 
BRCK181A CABINET BRCK183A CABINET BRCKO12A CABINET 
BASIC ORIGINAL SYSTEM BASIC HEAVY DUTY CABINET EXPANSION (BULKHEAD) SYSTEM 
@ NO COMMUNICATIONS BULKHEADS e UP TO 4 COMMUNICATIONS BULKHEADS e UP TO 6 COMMUNICATIONS BULKHEADS 
e 96 LINES MAXIMUM e 64 LINES MAXIMUM @ 65 TO 96 LINES 
@ 16 LINES PER BULKHEAD e 16 LINES PER BULKHEAD 
NOTE 


IF 6S OR MORE LINES ARE REQUIRED, BOTH CABINETS BRCK183A AND BRCKO12A ARE USED. 
ALL COMMUNICATIONS BULKHEADS ARE TO BE INSTALLED IN THE BRCKO12A CABINET. 


Figure 1-2 System Cabinet Configurations (Front View) 


TONGA 
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TONG 


PROM-PAC 


10OM-A BOARD 


PAT-PAC 


a . . ~ 
. R 
t 
JUMPER-CONNECTOR Y 
ASSEMBLY | Yy 
Gy 


Figure 1-3 System Configuration 


NOTE 


PAGE CONTROL UNIT 
REQUIRED IF OVER 32K 
WORDS OF MEMORY 
ARE USED. 


1.4.3 Wrapper 


The wrapper, which is a sheet metal assembly, encloses the 
individual chassis assemblies. The wrapper has cutout areas to 
allow the installation of the interconnecting cables. 


1.4.4 Processor/Controller Boards 


The processer/controller boards are 15-inch (38.10-cm) by 16- 
inch (40.10-cm) printed wire assemblies designed to house an 
entire logic unit such as a memory controller or device control- 
ler. The boards plug into a bus that is the interface between 
the boards. A board is capable of supporting a maximum of four 
Adapter-Pacs, which are mounted piggyback style (see Figure 1-4). 


Processor/controller boards can be paired to make a logic 
unit that is too large to fit on a single board. The system IOM 
is on a pair of boards; the CPU is also on a pair of boards. The 
pair of boards are interconnected by jumper connector assemblies, 
which connect to the side of the boards. These jumper connector 
assemblies (see Figure 1-5) serve to interconnect signals on the 
two boards. The CPU has four jumper connector assemblies (two on 
each side); the IOM has six jumper connector assemblies (three on 
each side). There is also a mechanical connection between the 
two boards in the form of spacers. 


1.4.5 Adapter-Pacs/Option-Pacs 


The Adapter-Pacs/Option-Pacs (see Figure 1-4) are small 
printed wire assemblies that plug into other boards. Their 
sizes are; 


@ 11.5 in. (29.21 cm) by 3.5 in. (8.89 cm) 
e 11.5 in. (29.21 cm) by 7.0 in. (17.78 cm) 
ee 11.5 in. (29.21 em) by 10.5 in. (26.67 cm) 


Adapter-Pacs/Option-Pacs can be additional logic carriers or 
device interface modules, which provide cable ports to the var- 
ious I/O devices. 
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FULL SIZE 
ADAPTER-PAC 
(11.5 X 10.5 INCHES) 


QUARTER SIZE 
ADAPTER-PACS 
(11.5 X 3.5 INCHES) 


CONTROLLER BOARD 

(15 X 16 INCHES) HALF SIZE 
ADAPTER-PAC 
(11.5 X 7.0 INCHES) 


CONTROLLER BOARD 
{15 X 16 INCHES) 


Figure 1-4 Controller Board to Adapter-Pacs Relationship 


CPU BOARDS 


JUMPER CONNECTORS ASSEMBLY 


Figure 1-5 Board Jumper Connections 
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1.4.6 Operator Control Panel 


Figure 1-6 shows the operator control panel. The control 
panel provides a means of initializing the system, starting and 
stopping the CPU, entering and displaying the registers and mem- 
ory, single stepping a program, booting a program, master 
clearing the system, and indicating the CPU routines. 


1.4.7 Power Supplies : 
1.4.7.1 System Power Supplies 


The following information relates to the system power 
supplies: 


e Input: 208 Vac at 60 Hz 3 Phase 

@ Output: © +5 Vdc, +12 Vdc, -12 Vdc, and +18 Vdc 

e Location: There are two power supplies for every 10-card 
chassis. The power supplies are at the rear of the 
chassis and are accessible from the rear of the cabinet. 


1.4.7.2 Diskette Power Supply 


The following information relates to the diskette power 
supply: 


e Input: 120 Vac at 60 Hz or 220/240 Vac at 50 Hz 

e Output: +24 Vdc, +5 Vdc, and -5 Vdc 

e Location: The power supply is located at the rear of the 
diskette chassis and is accessible from the front of the 
cabinet. 


1.4.8 Environmental Characteristics 


The following information relates to the environmental con- 
ditions under which the system operates: 


e Circuitry: TTL and STTL integrated circuits with liberal 
use of medium scale integration. 


e Signal Levels: 
Active: Allowable high input 2.8 volts to 5.5 volts. 
Passive: Allowable low input -0.3 volt of 0.5 volt. 

e Temperature: 0 to 50 degrees C ambient. 


e Relative Humidity: 5 to 95 percent without condensation. 


1-12 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


Figure 1-6 Operator Control Panel 


1.5 PWA AND PROM IDENTIFICATION AND ORDERING GUIDE 


Printed Wiring Assemblies (PWAs) and Programmable Read Only 
Memories (PROMS) used in this system are labeled with a code that 
identifies the item. This subsection provides the information 
necessary to use these codes. 


1.5.1 Board Identification 


The boards used in this system are listed in Table 1-1. They 
are identified by the following: 


e A 6-character board type identifier 
@ An ll-character Technical Identifier (TI) 
e An ll-digit board assembly number. 


t 
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1.5.1.1 Six-Character Board Type Identifier 
The board type is identified as follows: 
BF4AODTIA 


Manufacturing rn | Board Mnemonic 

B = Billerica IA = Direct Interface Adapter 
(shown as typical use 
only) 


Board Size 


F = Full Controller Board 
G = Full Adapter-Pac 

H = Half Adapter-Pac 

D = Quarter Adapter-Pac 


Number of Etch Layers 


4 Layer. 
2 Layer 
Multiwire 


4 
2 
M 
1.5.1.2 Eleven-Character Technical Identifier 


The ll-character Technical Identifier (TI) is used as 
follows: 


BHDAOQOOILA-Q O01 


Manufacturing t : a 
Location Basic Revision Number* 


B = Billerica *When shown. 


Board Mnemonic 


HDAOO1 = Direct Interface Adapter 
(shown as typical use only) 


Major Revision Identifier 
The TI may also be referred to as the IPI (Internal Product 


Identifier) and is used when it is necessary to order a replace- 
ment board. 
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1.5.1.3 Eleven-Digit Board Assembly Number 


The ll-digit board assembly number is different for each type 
of board and for every release of each board. Board releases are 
designated as 2.0, 2.1, etc., and correspond to assembly numbers, 
as ooo in Table 1-1. The board assembly number is used as 
follows: 


YYYYYYYY - 222 
8 Numeric Digits 3 Numeric Revision Numbers 


1.5.22 ble Read Only é facnkieienes 


PROM chips are used for logic functions and for firmware con- 
trol. These PROMs are field replaceable items and are replaced 
in accordance with FCO updates. The 8-character type identifica- 
tion label on each PROM is used as follows: 


B BBB CC DD 


Manufacturing Location Revision Number 


B = Billerica It is not necessary for 
all PROMs to have the 
same revision number. 
The PROM with the latest 
revision number signi- 


Last Three Digits of fies the revision of the 
PROM Assembly Number ; firmware on that partic- 
ular board. 
Digits Type Board Example: A PROM labeled 
B2250604 would 
227 SSC Firmware BD2SSC ‘be located on 
239 SSC Logic BF4SSC the CPU board 
225 CPU Firmware BH2PRK BH2PRK (225), 
226 IOM Firmware BH2PRK at location C10 
238 IOM Logic BF4I0B (06), and the 
229 PIA Firmware BF4PIA firmware is at 
291 PCL Firmware PF4PCL revision 04 
241 HMLC Logic BF4HML (04). 
*303 HMLC Firmware BF4HML/ Location on Board by 
BMLCOO06A Sequence Number 
#*425 HMLC Firmware BF4HML/ Refer to the applicable 
BMLCOO5A product manuals for 


specific locations. 


*Pirmware 303 is for HMLC with HDLC capability. 
**Pirmware 425 is for HMLC with BSC and HDLC capabilities. 
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Table 1-1 System PWA Identification (Sheet 1 of 2) 


BOARD ASSEMBLY ASSEMBLY ASSEMBLY 
Ipr TYPE NUMBER NUMBER | LEVEL NUMBER 
ASSEMBLY NUMBER NUMBER | LEVEL 2.0 LEVEL 2.2 2.3 & UP 


Central BCPAO1SA/B | BF418A | 60127933 | 60130826 | 60133050 | 60133358 (2.3) 
Processor Unit | BCPBO18A/B | BF418B 60127936 | 60130830 | 60133000 | 60139963 (2.3) 


CPU PROM-PAC BPRKOO1A 60130285 | 60130806 | 60133198 


Memory (Double | BMMUO21A _- 60130766 | 60132544 
Word Fetch) 


Memory (Single | BMMUO1LIA BP2MAE 60130768 | 60132550 
Word Fetch) 


Memory~Pac* BCMMOOSA BS2TC8 { 60130604 
BD2T48 | 60127817 


Cache Memory BCHEOOLA BP4CRE | 60130665 — 
Cache-Pac (4K) | BCHEO4KA BGACHE | 60130669 | 60135751 


Menory BMMUO31B BP2MYE | 60133096 | 60133341 | 60138544 
Ccontrolier 


Memory-Pac BCMMO48A BS2SHB8 | 60132666 | 60133233 
Memory DTR BD2T48 | 60127818 


Cache BCB1SC1A Br415¢ -- — | 60133289 | 60139507 
Controller 


Memory~Pac BCMMNO3BA BS2TA8 | 60130603 _ _- 


System Support | BSSCO02A BR4SSC | 60130165 | 60130854 | 60133350 
Channel 


SSC PROM-PAC BSSCOOLA BD2ssc | 60130161 | 60130697 


SSC Console BOCFCNSA BD2CSL | 60127819 {| 60130145 60130513 (3.0) ! 
Adapter i 


SSC Diskette BDCFDSKA BH2PLD | 60127867 60130678 (3.0) 
Adapter-Pac 


Input/Output BPDMOO2A BP4IOA | 60127939 | 60130790 | 60133054 | 60139238 (2.3) 
Multiplexer 60142412 (2.4) 
BPDMOOLB BP4I0B 60127942 60130794 60133658 60139496 (2.3) 

: 60141506 (2.4) 


TOM PROM-PAC BPRKOO2A | BH2PRK | 60130285 | 60130806 | 60133198 == 


Page Control BPAGOO1A BF4PCL _ 60120626 | 60132953 | 60144610 
Gnit 


PAT=PAC BPATOOLA | sp2PAT | 60127948 | 60130979 | 60133370 _ 
PATN-PAC BPAT002A | BD2PTN | 60130168 | 60130355 - — 


Peripheral BHPAOOIA BP4PIA | 60130838 60138281 (2.3) 
Interface BFMPIA _ _ 
Adapter 


PIA BHPAOO2A BG4PID | 60130842 | 60132966 | 60138856 
Interface-Pac 


Direct BHDAOO2A BF4DIA | 60130403 | 60130924 | 60135407 
Interface 
Adapter 


DIA BHDAOOLA 60130329 | 60130920 
Interface-Pac 


Channel BMLCOOSA 60132771 | 60133246 (2.3) 
Interface Base 60135403 (2.4) 
(DCP6607) ** BMLCOOGA 


Channel BMLCOBSA 60130343 60130779 
Interface Base 
(DCP6609) 


60132638 | 60133078 


*Board type BD2T48 (60127817) is interchangeable with 8S2TC8. 
**DCP6607 requires BMLCOO6A when shipped with the DCF6618 ox DCF6621 options 
(special with 60143386 firmware). 
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table 1-1 System PWA Identification (Sheet 2 of 2) 


BOARD 
IPI TYPE 
ASSEMBLY NUMBER NUMBER 


ASSEMBLY 
NUMBER 
LEVEL 2.0 


ASSEMBLY 
NUMBER 
LEVEL 2.2 


ASSEMBLY 
LEVEL NUMBER 
2.3 & UP 


Dual Async 
Current Loop 
Adapter 
(DCF6610) 


60130863 | 60132612 | 60135747 


Dual Sync BMLF1O3A 60130504 
Line Adapter 


({DCF6611) 


60127925 60133016 


Dual Async BMLF101B 60127918 | 60130510 


Line Adapter 
(DCF6612) 


60130798 (3.0) 
60133012 (3.1) 


Dual Autocall | BMLFDACA 60130987 
Line Adapter 


(DCF6613) 


MIL-STD-188C 
Sync Adapter 
(DCP6614) © 


MIL~STD-188C 
Async Adapter 
(DCP6615) 


MIL-STD-188C 
Broadband 
Adapter 
(DCF6616) 


BD2DAC | 60130567 


BMLF188A Bp2188 | 60130413 | 60131019 


BMLFA88A BD2A68 | 60132679 


BMLFB88B 


60132869 | 60140115 


MIL-STD-188C 
HDLC Adapter 
(DCF6617) 


MIL“-STD-188C 
Broadband Sync 
Adapter 


60133242 


BMLF616A 60133490 


HPIA-PSI 
Adapter 


BHPAOOLA 60132638 | 60133076 


Control Panel — 60130741 60133406 


Board 


60130198 


BDLC MIL-STD- 
188C Adapter 
(DCF6628) 


BMLPDL8A 60140066 


Dual Bisync BMLFP61BA 60138308 
Line Adapter 


(DCF6618) 


Syne Current BMLF619A 60133392 
Mode Adapter 


(DCF6619) 


High Level 
Data Link 
(DCF6620) 


60130591 60130991 60135477 


Bisync Current | BMLF619A 60133410 
Mode Adapter 


(DCF6621) 


60133392 


HDLC Broadband 
Current Mode 
Adapter 
(DCP6622) 


BMLFDLDA 60132712 


60339327 


HDLC Broadband 
Balanced Line 
Adapter 
(DCP6623) 


BMLFDLEA 60133111 60139428 


60133442 


BMLP627A 
BMLFBLSB 


BD2BLD* 


Syne Balanced 60133472 
Line Adapter 


(DCF6627) 


*may be replaced by BMLFBLSB-001 . 
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1.5.3 Guide to Locating Components on a Board 


Locating a particular component on a board is made easier by 
following the letter and number system shown in Figures 1~7 and 
1-8. The board area is divided into sections. For example, the 
location identified as K14 is the section where column K and row 
14 intersect. The component that is mounted on a controller 
board at K1l4 is identified on Figure 1-7. The component mounted 
on an adapter board at DO5 is identified on Figure 1-8. The 
other components mounted on a board can be located in a similar 


Manner. 
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Figure 1-7 Typical Controller Board Component Layout 
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Figure 1-8 Typical Adapter Board Component Layout 


ll 
SYSTEM DESCRIPTION 


The DATANET system functions as a Front-End Network Processor 
(FNP) for the L66 computer and is available in several configura- 
tions. This section explains the basic operation of the system 
components and the relationship of the components to each other. 


Features of the system include: 


Flexible Bus Structure 

Power Failure/Automatic Restart 

Error Detection and Correction Memory 
Processor Fault Sensing (Internal Interrupts) 
Program Interrupts (External Interrupts) 
Elapsed Time Clock 

Interval Timer. 


This section also includes references to the software used 
with the system. 


For further information on the individual components, refer 
to the manuals listed in subsection 1.2. 
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2.1 SYSTEM CONFIGURATION 


2.1.1 Basic System Configuration 


The basic system (see Figure 2-1) consists of: 


CPU and Operator Control Panel 
Memory 

Input/Output Multiplexer 
System Bus and I/O Bus 

System Support Channel 

Direct Interface Adapter. 


CENTRAL 
PROCESSOR 
UNIT (CPU) 


MAIN 
MEMORY 


SYSTEM 8US 


INPUT/OUTPUT 
MULTIPLEXER 
(10M) 


1/0 BUS 


DIRECT 
INTERFACE 
ADAPTER (DIA) 


SYSTEM 
SUPPORT 
CHANNEL (SSC) 


TO L66 DIRECT CHANNEL 
ADAPTER (DCA) 


CONSOLE 
DISKETTE (TTY) 


Figure 2-1 Basic System Block Diagram 
2.1.1.1 Central Processor Unit 


The Central Processor Unit (CPU) for the system is a proces-~ 
sor that combines hardware and firmware, Read Only Store (ROS) 
memory, to execute the instruction set. The ROS memory consists 
of 2048 locations of microinstructions that perform the step-by- 
step tasks necessary to complete each software instruction. Each 
of the 2048 locations contains 40 bits of information, which are 
decoded to enable the necessary CPU operations for each software 


instruction. 
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The CPU hardware is centered about a parallel Arithmetic 
Logic Unit (ALU) and a Register File Unit (RFU) that contains 
most of the program-visible registers. The RFU and other hard- 
ware registers (some of which are program visible) have access 
to the ALU over lines that interface with that unit. The Bus 
Interface Unit (BIU) contains registers to interface with the 
system bus, and includes an optional Page Address Table Unit 
(PATU) and an optional interface to connect to the CPU cache. 


Figure 2-2 is a block diagram of the CPU, illustrating the 
major areas within the CPU. For a detailed explanation of the 
CPU, refer to the system CPU manual (subsection 1.2 contains the 
manual order numbers). 


2.1.1.2 Operator Control Panel 


The system has a self-contained panel (see Figure 1-6). Two 
etched boards are mounted behind the panel. The control panel 
provides a means for initializing the system, starting/stopping 
the CPU, entering and displaying registers and memory, single 
stepping a program, booting a program, master clearing the sys- 
tem, and indicating the CPU routines. A ribbon cable connects 
the control panel to the CPU. 


2.1.1.3 Memory 


The system memory is a random access unit that is capable of 
performing all the storage functions without restrictions on 
address sequence, data patterns, or repetition rate. The memory 
is 24-bits wide, 18 data bits and 6 Error Detection and Correc- 
tion (EDAC) bits, and is available as a fast double word fetch 
memory or a Slow single word fetch memory. Memory can be addres- 
sed in a number of ways, as defined in the following: 


e Banked or Single Word Pull: This is the normal memory 
addressing technique whereby locations are read sequen- 
tially through the memory Option-Pacs. 


e Double Word Pull: The read cycle is maintained to allow 
reading of two consecutive memory locations at a time. In 
this memory addressing technique, the even numbered memory 
locations are on the Memory-Pac, while the odd numbered 
memory locations are on another Memory-Pac. Both Memory- 
Pacs must be on the same controller board. Information 
on the memory configuration and addressing is provided in 
subsection 3.5.3.3. 


Additional features of the system memory are self-contained 
initialize and refresh logic. 


Figure 2-3 is a block diagram of the memory. For a detailed 
description of the memory, refer to the memory manual (subsection 
1.2 contains the manual order numbers). 
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Figure 2-2 Central Processor Unit Block Diagram 
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Figure 2-3 Main Memory Block Diagram 
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2.1.1.4 System and I/0 Bus 


An overview of the system and I/O bus is provided in sub- 
section 2.2. Subsection 3.5.12 contains definitions of the 
interface signals. 


2.1.1.5 Input/Output Multiplexer 


The Input/Output Multiplexer (IOM) provides a path for data 
and control information between components attached to the 
system bus and the I/O controllers and their adapters on the I/0 
bus. , 


To facilitate these communications, the IOM: 


e Provides compatibility with software I/O instructions by 
reformatting data for indirect data transfers - 


e Packs and unpacks various character or word sizes in 
memory on indirect data transfers 


e Provides an Elapsed Time Clock (ETC) and an Interval Timer 
(IT) 


e Manages interrupts (the primary method of communication 
between an I/O channel and a software program) 


e Provides fault handling and reporting between components 
on different buses 


e Supplies paged addresses for I/O controllers to be sent to 
the system page control logic unit, if installed 


e Maintains a counter in memory locations 476 and 477 that 
indicates the number of corrected memory errors (EDAC). 


The major components of the IOM (See Figure 2-4) operate 
asynchronously and are synchronized to each other through the 
internal bus. 


The Input/Output Processor (IOP) controls the bus transfers 
and internal functions that are related to indirect data trans- 
fers and interrupt control instructions. Direct cycles to and 
from memory take place without activation of the IOP. 


The IOP consists of a clock, a ROS unit, an ALU, and an RFU. 
The ROS unit provides storage for 1K of 36-bit wide functional 
microinstructions to determine the sequence that the IOP follows 
in response to bus activity that requires IOM intervention. The 
register file includes interrupt control registers that store 
indications of the level of interrupts that are pending for the 
CPU and the level of interrupts that are enabled. 
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Direct bus-to-bus transfers require only the use of the 
system bus interface, the I/O bus interface registers, the con- 
trol logic, and the internal bus, permitting the IOM to accomo- 
date direct transfers while the IOM IOP is busy. Direct bus 
cycle data flow is unidirectional, either I/O bus to system bus 
or system bus to I/O bus. ‘I/O bus to system bus cycles are 
either memory write cycles or memory read request eycles; system 
bus to I/O bus cycles are second half memory read cycles that 
address a unit on the I/O bus. 


All IOM operations other than direct transfers require the 
use of the IOM IOP. The IOP performs one operation at a time 
and waits for all bus cycles that require IOM IOP intervention 
until the current process runs to completion. IOP operations 
can be initiated by a bus cycle on the I/O bus, the system bus, 
or internal routines of the IOM. For a detailed description of 
the IOM, refer to the system IOM manual (subsection 1.2 contains 
the manual order numbers). : 
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Figure 2-4 Input/Output Multiplexer 
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2.1.1.6 System Support Channel 


The System Support Channel (SSC), along with configurable 
device adapters (Adapter-Pacs), is a peripheral controller, which 
attaches to the I/O bus. The SSC contains firmware and hardware. 
common to the device adapters plus device-specific firmware. All 
the firmware associated with the SSC is located on a Control 
Store-Pac, which physically occupies one adapter position on the 
SSC board. ? 

Information from the SSC is transferred to the adapters in 
byte form. The adapters supply information to the devices in bit 
serial form. The adapters assemble bit serial information from 
the devices into byte form for transfer to the SSC. The SSC 
provides control for the diskette that contains the offline T&Ds 
and for one of the following consoles: 


e KSR-33 Teletype Console (DCF6608 Basic Console, used with 
GRTS) 


e 120 CPS KBD Typewriter Console KSR (DCF6606 Heavy Duty . 
Console, used with NPS). 


Figure 2-5 is a major block diagram of the SSC. Fora 
detailed description of the SSC, refer to the SSC manual (Sub- 
section 1.2 contains the manual order numbers). 


2.1.1.7 Direct Interface Adapter 


The system Direct Interface Adapter (DIA) provides a link 
between the IOM and the L66 IOM Direct Channel Adapter (DCA). 
Operations in the DIA are initiated by one of the following 
commands : 


@ Connect command from the system processor. 
e@e Connect command from the L66 processor. 


A Connect command from either the system or the L66 causes 
the DIA to: 


e Transfer data from one system to the other 
e Program interrupt either system 
e Store status in the system. 


Data is transferred between the DIA and the L66 DCA on a 
36-bit bidirectional bus. The data transfer between the DIA and 
the IOM is in 18-bit or 36-bit direct transfer mode or 36-bit 
indirect transfer mode. 
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Figure 2-5 System Support Channel Major Block Diagram 
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FNO1 


The software in the system and the L66 central system deter- 
mine the starting addresses for data transfers (blocks of data or 
single 36-bit words can be transferred). The DIA fetches these 
starting addresses from the system memory or the L66 memory; the 
DIA also fetches a count (tally) of the number of 36-bit words to 
be transferred. The DIA then transfers the data between the sys- 
tem and the L66-memories while controlling the addressing into 
each memory unit. The data transfer continues until all the data 
(as determined by the tally) is transferred from memory to 
memory. 


Figure 2-6 is a block diagram of the DIA. For a more 
detailed description of the DIA, refer to the system DIA manual 
(subsection 1.2 contains the manual order numbers). 


2.1.2 Expanded System Configurations 


The expanded system consists of the basic components listed 
in subsection 2.1.1 and the following optional components, which 
are defined in the following subsections. 


Channel Interface Base 
Peripheral Interface Adapter 
Cache Memory 

Page Control Unit. 


Figure 2-7 shows some possible expanded system configurations. 
2.1.2.1 Channel Interface Base Controller 


The system Channel Interface Base (CIB), or Honeywell Multi- 
line Controller (HMLC), is a communications controller that 
interfaces with up to four Communication Line Adapters (CLAs), 
shown in Figure 2-8. The CIB contains the logic required to 
interface with the I/O bus of the system and to control up to 
eight communications lines by use of the appropriate CLAs (see 
Table 3-16). The CIB uses both hardware and firmware to perform 
its functions. All of the CIB hardware and firmware is housed 
on one board (BF4HML), which plugs into the I/O bus. 


The CIB supports data transfer and data control for up to 
eight full duplex, low-speed (300 bits per second or less) and 
medium-speed (600 to 9600 bits per second) lines. The CIB 
accomodates high-speed lines as well, with reduced line connect- 
ability. Only one line up to 72KB full duplex may be attached 
per HMLC/CIB. 


NOTE 
The total maximum data transfer for all adapters 
attached to a CIB controller is 72KB full duplex 


or 144KB combined transmit and receive (see 
Table 3-16). 
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The CIB provides all the firmware and hardware that is common 
to all line adapters. Channel-specific logic is contained on 
interchangeable, pluggable line adapters and by firmware that is 
physically on the CIB board. Each CIA consists of either one- 
line or two-line interfaces, depending upon the complexity and 
circuit requirements of the particular CLA functions and the data 
set interface to be supported. Information is transmitted 
to/from the CLA and the CIB in parallel byte form. The CLA 
serializes byte information received from the CIB for trans- 
mission to the attached data set, and assembles serial data from 
the data set into byte form for transmission to the CIB. 


Each line that operates with the CIB is a full duplex data 
path composed of two independently controlled channels either 
sending or receiving characters. The CIB uses indirect memory 
operations via Indirect Control Words (ICWs) to transfer charac- 
ters between main memory and the communications lines. 


The CIB is capable of handling both synchronous and asynch- 
ronous character-oriented messages. Character length may be 
five, six, seven, or eight bits for both synchronous or asynch- 
ronous messages. Appropriate software in the system allows the 
CIB to operate at various data transmission speeds with 
different: 


Bit Orders 

Bits per Character 

Information Codes 

Message Formats 

Data Communications Control Procedures. 


The CIB is also capable of intermixing the various types 
of terminals and communications subsystems that can be connected 
to its communications lines. 


There are two types of CIB controllers: 
e T DCF6609 Channel Interface Base Controller (BSC 


e 
Version): Type DCFOGO9 accomodates all channel types 


except HDLC. (Refer to subsection 1.2 for manual order 
numbers.) This unit is obsolete and is replaced by the 
following type. 


e T DCF6607 Channel Interface Base Controller 


e 
(Universal): Type DCFE607 accomodates all channel types 


and supports the switch-selected Direct Connect feature. 
(Refer to subsection 1.2 for manual order numbers.) 


Table 3-16 lists the communications line adapters available 
with the CIB controller. 
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Figure 2-6 Direct Interface Adapter Major Block Diagram 
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Figure 2-7 Expanded System Block Diagrams 
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2.1.2.2 Peripheral Interface Adapter 


The system Peripheral Interface Adapter (PIA) provides the 
interface between the system IOM and the disk Microprogrammed 
Controller (MPC). A single PIA interfaces with one MPC (see 
Figure 2-9), which may control up to 16 disk packs. 


Normal data transfer activities of the PIA are initiated by 
the system and are controlled by the MPC. The PIA basically 
responds only to the system Connect instruction. The Connect 
instruction causes the MPC to assume control for the data trans- 
fer to/from the disk. Data is transferred between the IOM and 
the PIA on the system 1/0 bus via direct 18-bit load/store 
cycles. Status is stored via the indirect 36-bit store cycle. 


The overall data transaction is directed by the software in 
the system memory. The software sets up the mailbox region in 
memory and informs the PIA of the base address of that region. 
Then the software connects the PIA, instructing it to begin a 
specified routine on a specified logical channel, which is the 
access path to each virtual controller. Using the information 
provided with the Connect instruction, the PIA accesses the mail- 
boxes necessary to initiate and complete the disk transaction. 


The various microroutines are initiated by the MPC service 
codes. The exceptions are the Load External (LDEX) and Store 
External (STEX) commands, which are issued by the IOM. Each 
MPC service code initiates a specific routine that executes the 
service code function. 


The PIA is a hard-fail device and is subject to transfer 
timing errors and aborts due to excessive transfer timing errors. 
For this reason, with the exception of the IOM, the PIA must have 
top priority on the system I/O bus. 


NOTE 


The maximum data rate for PIA channels is 

1 million bytes (8 bits) per second with the MPC, 
or 500K words (18-bits) per second in ASCII mode 
with the IOM. 


Figure 2-10 shows the PIA major block diagram. For a more 


detailed description of the PIA, refer to the PIA manual (sub- 
section 1.2 contains the manaul order numbers). 
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Figure 2-9 PIA/MPC Interface Block Diagram 
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Figure 2-10 PIA Major Block Diagram (osusyh 


2.1.2.3 Cache Memory. 


Cache is defined as a secure temporary place of storage. The 
cache memory provides intermediate high-speed storage, which 
improves the performance of the CPU by decreasing the time 
required to receive (i.e., fetch) instructions and data from 
memory. This decrease in time is achieved both by anticipatory 
main memory reads and storage of previously used data and 
instructions for future repetitions of the currently executing 
program. 


The cache memory contains copies of selected (recently 
referenced) memory locations. It has a system bus interface that 
allows it to make memory read references on behalf of the CPU 
and to monitor the system bus, copying main memory write data if 
it currently contains a copy of the location addressed. The 
cache memory also has a private interface that allows it to 
communicate with the CPU to which it is dedicated. It receives 
memory read requests across this interface, thereby becoming 
committed to locate the data for the CPU in its local cache 
array or in main memory. In either case, the requested data is 
delivered to the CPU for processing. 


Figure 2-11 is the major block diagram for the cache memory 
(also see Figure 2-2). The major blocks on Figure 2-11 are: 


e Cache Directory and Data Buffer Unit: . This unit provides 
the associated logic required to determine whether the 
requested main memory word is present or not present in 


the cache directory and data buffer unit; i.e., Random 
Access Memory (RAM) . , 


e Replacement and Update Logic Unit: This unit provides the 
hardware necessary to access main memory and to perform a 
monitor function. The monitor function checks and evalu- 
ates all main memory write references (i.e., from the CPU 
or the IOM) and replaces data in any currently active 
cache memory location with the data from the system bus. 


e Bus Interface Unit: This unit connects the cache memory 
unit to the system bus, enabling the cache memory unit 
to access main memory and read out required CPU 
information. 


e Private Cache/CPU Interface Unit: This unit connects the 
cache memory unit to the CPU, allowing main memory 
requests, addresses, and data to be communicated between 
the CPU and the cache memory unit. 


For more detailed information, refer to cache memory manual 
(subsection 1.2 contains the manual order numbers). 
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Figure 2-11 Cache Memory Major Logic Units 
2.1.2.4 Page Control Unit (Pager) 


The page control unit option enhances the system by providing 
a mechanism for memory protection and for accessing up to 256K of 
optional memory. It is required on all systems that are config- 
ured with more than 32K of memory. This option uses software- 
generated page address tables to expand a 15-bit (i.e., 32K) mem- 
ory address into an 18-bit (i.e., 256K) absolute address (see 
Figure 2-12). 
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The page control unit option consists of: 


e Page Control Logic Unit: The Page Control Logic Unit 
(PCLU) is a full size, plug-in controller board on the 
system bus. It contains the logic that is required to 
constantly monitor the system bus for any changes to 


paging areas in main memory and to update the hardware 
Page Address Table Units (PATUsS), when required. 


e Page Address Table Unit: The Page Address Table Unit 
(PATU) 1s a 1/4-size Adapter-Pac. One PATU board attaches 
to the IOM board. The PATU stores copies of page tables 
that are associated with its processor. The PATU's 
primary purpose is to convert a virtual address supplied 
by its processor (i.e., CPU/IOM) into an absolute memory 
address. It also performs access right checks on the 
generated address. 


Figure 2-13 shows the page control unit block diagram. For 
more detailed information, refer to the page control unit option 
manual (subsection 1.2 contains the manual order numbers). 
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2.2 BUS FUNCTIONALITY 


The bus provides a common communications path between units 
of the system. The bus is divided into the system bus and 1/0 
bus. The system bus and the I/O bus are logically the same 
except that the system bus allows communications between the CPU, 
Memory, and the IOM, while the I/O bus allows communications 
between the IOM and units beyond the IOM. For the sake of con- 
venience, the system bus and the I/O bus are further subdivided 
into the address bus and the data bus, depending on whether 
reference is being made to the lines that carry the address and 
command information or the lines that carry data. 


The bus is asynchronous in design, permitting units of vary- 
ing speeds to operate efficiently on the same system, The design 
of the bus permits the following types of communications: 


Memory Transfers 
I/O Command Transfers 
Interrupts. 


The granting of time on the bus is done on a priority basis. 
If two components on the bus simultaneously request time, the 
one with the highest priority is granted the time. The priority 
is established relative to the rate at which the components 
transfer and/or receive data. (Refer to subsection 3.5.2 for the 
rules applicable to the controller/processor board to chassis 
relationships.) 


The transfer of information between units forms a master/ 
slave relationship (i.e., the unit requesting and receiving 
access to the bus becomes the master unit; the unit being 
addressed by the master unit becomes the slave unit). If the 
communication requires a response, the responding slave unit 
assumes the role of master and the requesting unit (previous 
master) becomes the slave unit in a separate bus cycle. 


All information transfers are from master to slave and each 
transfer is referred to as a bus cycle. This cycle is the period 
of time in which the requester (master) asks for use of the bus. 
If no other unit of a higher priority is making a bus cycle 
request, use of the bus is granted to the requester (master 
unit). The master unit then transmits this information to the 
slave unit and the slave unit acknowledges the communication. 


Communication between a master unit and a slave unit requires 
an acknowledgment of the bus cycle from the slave unit when the 
slave unit is requested to transfer data (e.g., a memory read 
command). It this case, the request for information requires one 
bus cycle and the transmission of information back to the 
requester requires an additional bus cycle to complete the task. 


2722 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


2.3 SYSTEM SOFTWARE 


Three software systems are available: 


e General Remote Terminal Su ervisor (GRTS 1): GRTS I is an 
extension of the General Comprehensive Operating Super- 
visor (GCOS), which permits a variety of remote terminal 
devices, remote computer terminals, keyboard/display 
terminals, teleprinter terminals and others to communicate 
with the central system via this system. ‘For more 
detailed information, refer to the Remote Terminal Super- 
visor Manual (subsection 1.2 contains the manual order 
numbers) - 


e General Remote Terminal Supervisor (GRTS II): GRTS II is 
an expanded software system with a maximum memory capacity 
of 64K words. For more detailed information, refer to the 


GRT II Startup Procedures Manual (subsection 1.2 contains 
the manual order numbers). 


e Network Processing Supervisor (NPS): NPS is a software 
system developed to control the data communications sphere 
of an information network. It operates in the system and 
interfaces dynamically with the central system General 


Comprehensive Operating Supervisor (GCOS). 
NOTE 


To run under NPS, the PIA option must be installed; 
also required are CIB Type DCF6607 (if using HDLC 
devices) and Console Type DCF6606. 


For more detailed information, refer to the Network Process~ 
ing Supervisor Manual (subsection 1.2 contains the manual order 
numbers). 
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HH 
INSTALLATION 


This section of the DATANET 66 manual provides the installa- 
tion procedures for the system. It covers the initial install- 
ation along with procedures for expanding a system that has 
already been installed. System checkout procedures are also 
included. 


NOTE 


The installation procedures are based on the fact 

that all physical and electrical cable connections 
within the system cabinet were made at the factory 
prior to shipment of the equipment. 


Site preparation information may be found in the Level 66 
Site Preparation Manual (subsection 1.2 of this manual contains 
the manual order numbers). 


3.1 EQUIPMENT ARRIVAL 


When the equipment is delivered to the site, perform the fol- 
lowing procedure: 


1. Compare and check off all equipment and boxes with those 
listed on the shipping manifest. 


2. Remove the shipping covers from the equipment and note 
any damaged or missing items before signing the shipping 
manifest. : 
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Ensure that the documentation package includes a copy of 
FNOL, FX23, and AY34. Check the manual titles with those 
listed on the Documentation Bill of Materials. 


Check the system configuration against the locator card 
listing. The locator card is placed in the bottom of 
each chassis. 

NOTE 


T&D diskettes, the Level 66 IOM to DIA cables, and 
the ground cable are shipped from LISD in Phoenix. 


3.2 EQUIPMENT PLACEMENT 


To position the equipment, perform the following procedure: 


l. 


Position the system cabinet (BRCK183A) in place (refer to 
the Level 66 Site Preparation Manual). Lower the level- 
ing feet into position to hold the cabinet in place. 
(Leave sufficient space to allow access to the sides of 
the cabinet to install the system cables. A minimum of 

3 feet is sufficient.) 


Place a level on top of the cabinet. Using a 3/4-inch 
open-end wrench, adjust the leveling feet so that the 
cabinet is level (see Figure 3-1). 


Install the KSR-33 console in accordance with subsection 
3.5.9.6. The distance between the system cabinet and 

the KSR-33 console is limited by the length of the inter- 
connecting cable. The two cabinets must be placed so 
that the 30-foot cable reaches the KSR-33 console with 
sufficient length available for routing into the cabinet 
and up to the console. 


Swing open the top system cabinet dress panel by turning 
the captive screw at the middle left-hand side of the 
panel half a turn. 


Remove the vertical and horizontal retaining bars and 
store them for future shipment. 
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PRODUCTION CODE 


TYPICAL CABINET 


LEVELING 
FOOT 


ATTACH WRENCH HERE 


CASTERS 


Figure 3-1 System Cabinet -- Adjustment of Leveling Feet 
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3.2.) Cabinet and Control] Panel Keys 


The keys that unlock the rear door on the cabinet and the 
lock on the control panel are taped to the inside of the top 
dress panel. 


The Computer Configuration Sheet (CCS), a multipage document 
shipped with each system, provides: 


e A list of the equipment ordered with the system 
e -Pertinent notes concerning the installation of the system 
e An illustration of the layout of the mainframe cabinet 


e A locator card that provides the locations of the control- 
ler and adapter boards within the system chassis 


e Adapter-to-bulkhead locations for the internal cables 
e Software channel assignments. 


The size of the system configuration determines the number of 
sheets that make up the CCS. Figure 3-1.1 provides an example of 
how to use the CCS. 


3.2.2a Code Clip Kit 


If the system is shipped with a code clip kit, write the 
desired code on a paddle board label and on a code clip. Insert 
the code clip in a controller-board stiffener at the appropriate 
adapter-board position (Figure 3-22 provides an illustration). 
Repeat this procedure for each cable. Use code clip labels to 
identify the controller-board types by attaching a code clip at 
the left end of the board stiffener. 


To avoid bodily injury, set the POWER switch on the 
control panel to OFF before removing or installing 
a board. Ensure that the DC ON indicator on the 
control panel is extinguished. Set the PDU circuit 
breaker to OFF. Disconnect the ac power cable. 
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This subsection contains the information necessary to attach 
an expansion (bulkhead) cabinet (BRCK012A) to the basic cabinet 
(BRCK183A). The use of the expansion cabinet is necessary if 
over 64 communications lines are to be used in the system. The 
expansion cabinet is used only to contain the connector bulk- 


heads. 


1. 


2. 


3. 


5. 


No devices are installed in the expansion cabinet. 


Refer to Figure 3-3 and position the basic and the expan- 
sion cabinets together. 


Locate the 6 threaded tie rods, 12 nuts, 12 flat washers, 


and 12 lock washers (Table 3-1, items 3, 4, 5, and 6). 


This hardware is furnished with the expansion cabinet. 
Using this hardware, bolt the two cabinets together as 
shown. 


NOTE 


It may be necessary to remove temporarily some 
devices in the basic cabinet to gain access to the 
tie-rod mounting areas. If you cannot get at all 
of oe tie rods, two (but no fewer than two) can be 
used. 


Remove the fixing screw and washer (see Figure 3-3) from 
the cable door on the rear of the expansion cabinet. This 
hardware is used only to secure the cable door closed 
during shipment. Discard this hardware after removal. 


Refer to Figures 3-3 and 3-4. The flat braid jumper 
(Table 3-1, item 7) must be connected between ground ter- 
minal E02 in the basic cabinet and ground terminal E01 in 
the expansion cabinet. The mounting hardware to be used 
is installed on the terminals. Ensure that the terminals 
are clean and that the mounting hardware is tightened. 


NOTE 


Although TB0l1 may be installed in the expansion 
cabinet, no connections have to be made to it. 


Remove the lowest bulkhead from the shipping cage (see 
Figure 3-3) by removing the four bulkhead mounting screws 
(03010221-001). Carefully position the bulkhead on the 
lowest pair of bulkhead mounting brackets in the expan- 
sion cabinet, and secure it in place with the four 
mounting screws. 


Repeat step 5 for the remaining bulkheads. Do not remove 
the shipping cage from the basic cabinet. 
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7. To install the connectors to the bulkheads, proceed as 

follows: a 

a. Refer to the bulkhead locator card on the CSS (see 
Figure 3-1.1) and connect ‘the connectors as shown. | 
fhe locator card will be filled out prior to shipment 
of the system to indicate the location of subchannels 
0 through 95. The number of the bulkhead location 
will be entered on the card in the appropriate loca- 
tion. An X marked on the card indicates that the 
communications cable used for that particular sub- 
channel is not connected to the bulkhead; it connects 
directly from the CLA on the CIB. A # marked on the 
card denotes an unused channel. 


b. Refer to Figure 3-6 for a typical connector to bulk- 
head attachment. Any mounting hardware that is not 
already installed is furnished as part of the bulk- 
head installation kit (60140740-006). | 


8. Connect any required external cables to the bulkheads in 
accordance with the cable locator card. Tighten the two 
mounting screws on the connectors. Table 3-16 lists the 
cables that may be used in the system. Dress the exter- 
nal cables around the cable guides, down the cabinet side 
posts, and between the cable retainer brackets near the 
bottom of the expansion cabinet. Install the cable 
retainer bar. 


9. To attach an expansion cabinet to the opposite side of 
the basic cabinet, repeat steps 1 through 8. Note that 
the same hardware is used to attach the expansion cabinet 
to either side of the basic cabinet. 


Table 3-1 Expansion (Bulkhead) Cabinet Installation Parts List © 


(Refer to Figure 3-3) 
ITEM 
NUMBER PART NUMBER DESCRIPTION 
1 Basic Heavy Duty Cabinet, 1 


60135935-001 
BRCK183A 


60140760-001 | Expansion (Bulkhead) Cabinet, 


BRCKO12A 


60135762-001 | Tie Rod 


03030001-012 |Nut, Plain, Hex, 3/8 


03020003-009 | Lock Washer, HL-SPR, 3/8 


03020045-008 |Washer, Flat, 3/8 


60131129-002 | Jumper Assy, Flat Braid 
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CABINET 


DETAIL OF CABINET BOLTING “i : 
REAR OF BULKHEAD 6 
BULKHEAD CABINET ; 
—— "a 
_ CABINET SS SHIPPING CAGE 


REAR DOOR 


CABLE . 
GUIDES FINAL POSITION OF 
BULKHEAD PLATES 


REAR OF 
BULKHEAD CABINET 


CONNECT TO E01 
IN EXPANSION 
(BULKHEAD) 
CABINET (SEE 
FIGURE 3-4) 


BULKHEAD 


FIXING SCREW 
(REMOVE AND BRACKETS 
DISCARD) CABLE GUIDES SUPPLIED 
BULKHEAD ON SINGLE-CABINET 
BULKHEAD PLATE SYSTEM ONLY 
MOUNTING SCREWS 
BRACKET 


BULKHEAD PLATES 
MOUNTED HERE 
FOR SHIPPING 


CABLE 
RETAINER 
BAR 


NOTES 


1. BE SURE TO BOLT THE TWO CABINETS TOGETHER AT THE REAR LOCATIONS, THISDIRECTION 


ALSO BOLT AT FRONT WHEN POSSIBLE. 
2. ON NON-BULKHEAD SYSTEMS, THERE IS NO BULKHEAD PLATE. 


Figure 3-3 Expansion (Bulkhead) Cabinet Attachment 
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Figure 3-4. System Grounding 
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FRONT VIEW OF TYPICAL 
BULKHEAD CONNECTOR 
LOCATION 


EXTERNAL CABLE INTERNAL CABLE 
THREADED SPACER 
04830349-019 BULKHEAD PLATE 


Figure 3-6 Cable Connector to Bulkhead Attachment 
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3.3 AC POWER AND GROUND CONNECTIONS 
3.3.) General Information — 
The system must be properly grounded and connected to a povee 


source of the correct voltage and phase relationship to avoi 
bodily injury and damage to the equipment. 


This subsection provides the information necessary to ensure 
that the system is safely grounded and that the input power is 
properly applied. Instructions are also included for making pre- 
liminary voltage measurements and adjustments. 


a ar : ibuti 


1. UL requires that one and only one ac power cord be used 
to power all devices in a given rack. 


2. All configurations require a Power Distribution Unit 
(PDU). This rule does not apply to an expansion (bulk- 
head) cabinet that is used to house bulkheads only. 


3.3.3 6 ding avaten fastaliatd 


The grounding system within the cabinet is installed at the 
factory; however, the following steps should be performed to 
ensure proper installation: 


1. Ensure that the following ground connections have been 
‘ made for each 5-card chassis within the system (see 
Figure 3-6.1): 


a. The backplane bus bar at location A01-08BGl should be 
connected via a braided cable to ground stud EO1GD on 
the tray. 


be. Ground stud £02GD on the tray should be connected via 
a cable to ground stud E02GD on the wrapper. 


2. Ensure that the following ground connections have been 
made for each l0-card chasis within the system (see 
Pigure 3-6.1): 


a. The backplane bus bar at locations A01-08BGl and 
AQ1-18BG1 should be connected via a braided cable to 
ground studs E01GD and E02GD on the tray. 


b. Ground stud E03GD on the tray should be connected via 
a cable to ground stud E03GD on the wrapper. 


c. The ground wire coming off the ac power cord of each 
power supply should be connected to the ac ground 
stud of the respective power supply. 
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d. The ac ground stud on both power supplies should be 
connected via a cable to ground studs E01GD (bottom 
supply) and E02GD (top supply) on the tray. 


On the control panel, ensure that Q1AE02 is connected via 
a jumper cable to ground stud E02GD on the nearest five- 
card wrapper or to E03GD on the nearest ten-card wrapper 
(see Figure 3-6.2). 


Ensure that ground stud £03GD on each 10-card tray and 
ground stud E02GD on each 5-card tray is connected via a 
jumper cable to E02 on the cabinet floor (see Figures 3-3 
and 3-4). 


If the system cabinet has a TBO1, ensure that TBO] is 
connected via a jumper cable to ground stud £02, as shown 
in Pigure 3-4. : 


NOTE 


Although the expansion cabinet (if installed) may 
come with TBO1, no connections have to be made to 


it. 


Ensure that the PDU's ground connection, EO1GD, is 
connected via a braided cable to ground stud E01 on the 
cabinet floor, as shown in Figure 3-7. 


Ensure that the system is properly grounded to its 
L66 interface, as described in subsection 3.5.10.3 (step 
3) and Figure 3-53. 


If an expansion cabinet is attached to the system 
cabinet, ensure that the ground connection between the 
two cabinets has been properly made, as described in 
subsection 3.2.3 (step 4) and Figures 3-3 and 3-4. 
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GROUND CABLE 5-CARD 
(60131128-007) CHASSIS 


E03GD ON 
TRAY 


GROUND CABLE 
(601311 28-007) 
TO E02GD ON WRAPPER 


'E01GD ON TRAY 
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Figure 3-6.1 Card Chassis and Power Supply Grounds 
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E03 ON WRAPPER 
FLAT BRAIDED 
(60131 129-006) 


Figure 3-6.2 Control Panel Ground 
3-12.3 
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Figure 3-7 Grounding within One-Cabinet System (Top View) 


3.3.4 Connecting AC power 


_ Before connecting ac power to the system, read the following 
WARNING and CAUTION then connect the power according to Table 


3-1.1 and Figure 3-8. 


fo avoid bodily injury, all ac ON/OFF switches must 
be in the OFF position. 


Before connecting any system components to ac power, 
verify that the ac electrical power service for the 
system is 120 Vac phase to neutral on all phases; 
otherwise, equipment damage may result (see 

_Pigure 3-8). 
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Table 3-1.1 U.S. and International Power Cable Color Codes 


CONDUCTOR U.S. COLORS INTERNATIONAL COLORS 


N - Neutral’ White Blue 

G - Ground* Green or Green w/yellow stripe 
Green w/yellow stripe 

Phase A - (x)? Black Brown 

Phase B - (Y) Red Black® 

Phase C - (Z) || Blue Black? 


*Colors used in 3 wire (single phase) cord. 


"Black wires may have color stripe to aid in identification. 


* 7 PHASE A 
{120 VAC TO NEUTRAL) 


NEUTRAL 


PHASE C 
(120 VAC TO NEUTRAL) 


GROUND 
HUBBELL PHASE 8 HUBBELL 
25403 (120 VAC TO NEUTRAL) 25415 
RECEPTACLE PLUG 
(INSTALLED AT SITE) (PART NO. 60131396-001) 
CAUTION 


ANY PHASE INTERCHANGE 
WITH NEUTRAL WILL RESULT 
IN EQUIPMENT DAMAGE. 


84-001 


Figure 3-8 AC Power Cable Connections (Hubbell or 
Equivalent 5-Wire) 
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3.3.5 Power Distribution Unit 


Refer to Figure 3-9, which shows the rear view of the Power: 
Distribution Unit (PDU), and note the following: 


1. The ac power cord from the diskette power supply must be 
plugged into receptacle J07. 


2. The console ac power cord must also be plugged into 
receptacle J0O7. 


3. The system power supplies are plugged into receptacles 
J02 through J06. : 


NOTE 


The PDU has a total of 12 receptacles, four per 
phase. When plugging the system power supplies into 
the PDU, distribute the load evenly among the phases. 
For example, if six power supplies (including the 
diskette power supply) are to be plugged in, plug in 
two per phase. 


Figure 3-10 is a block diagram of the PDU. 
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(OTHER END P02 TO 01402) 
302 — 08 FOR POWER SUPPLIES 908 — PO1 OF CABLE 60135283-001 
307 FOR DISKETTE AND CONSOLE (OTHER END P01 TO Q1AJ-01) 


Figure 3-9 Power Distribution Unit, BPDU063B (Rear View) 
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Figure 3-10 Power Distribution Unit Block Diagram 
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3.3.6 Power Supplies -- M150 (BPWU490A), M170 (BPWU500A), 
M BPWU 


This subsection contains the power supply configuration — 
rules, capabilities, and provides instructions for making pre- 
liminary power supply adjustments. 
3.3.6.1 Power Supply Configuration Rules 

The configuration rules afe: 

1. A 5-card segment is defined as the area powered by one 
power supply. A 10-card chassis contains two 5-card seg- 
ments and is therefore powered by two power supplies. 

2. Refer to Table 3-2 for the actual power calculations. 


3. Special attention should be given to HDLC channel 
adapters because of very high power consumption. 


Table 3-2 Current Rating (Amps) for System Boards (Sheet 1 of 2) 


BOARDS 


Diskette Adapter 
ssc Controller 
SSC PROM 

Console Adapter 


DIA Controller 
DIA Interface-Pac 


PIA Controller 
PIA Interface-Pac 


w or 
°°. 
Ww ano & Whe sul 


Cache Controller 
Cache-Pac (4K) 
Cache-Pac (2K). 


w 0 © & © UI 


Single Word Fetch Memory 
Actual , 
Standby 


Double Word Fetch Memory 
Actual 
Standby 
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Table 3-2 Current Rating (Amps) for System Boards (Sheet 2 of 2) 


Page Control Unit (Pager) 


Channel Interface Base 
Dual Sync/Bisyne Line Adapter 
Dual Async Line Adapter 
Sync/Bisynce Current Mode Adapter 
High Level Data Link Adapter 
Balanced Line Broadband Adapter 
Syne MIL-STD-188C Line Adapter 
Autocall Line Adapter 

Current Loop 20 mA 


Dual Asyne MIL-STD-188C Line Adapter 
Broadband Syne MIL-STD-188C Adapter 
HDLC MIL-STD-188C Adapter 

HDLC Broadband Balanced Line Adapter 
HDLC Broadband Current Mode Adapter 


Terminators 
Terminator Dummy 
Operator Control Panel 


3.3.6.2 Power Supply Capabilities 
M150 Power Supply (BPWU490A) 


Oo 


Current 


Output Voltages Maximum Minimum 


+5V 55.0* 10.0 
+12V 3.0 0 


_*In configurations where the total 
S5-volt current is less than 55 amps, 
the difference can be traded for 
extra I (+12V) according to the 
equation: 

(55 - I ) 


+5V 


= 4.0 + or maximum of 5.0 amps 


Ty iev 4 
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M170 Power Supply (BPWU500A) 


Current 


Output Voltages Maximum Minimum 


+5V 70.0* 10.0 
+12V 3.0. 0 


*In configurations where the total 
5-volt current is less or greater 
than 70 amps, the difference can be 
traded for I (+12V) according to the 
equation: — 7 


(70 - I ) 
I S008 6 


+12V 
= 4 


M176 Power Supply (BPWU600A) 


or maximum of 5.0 amps 


Current 


Output Voltages Maximum Minimum 


+5V 70.02* 10.0 
+12V 3.01 0 
-12V 3.01 0 
+18V 3.01 0 


*In configurations where the total 5-volt 
current is less than 70 amps, the differ- 
ence can be traded for extra I (+12V) 
according to the equation: 


I = 4.0 + (70-1. ) 
d12v +5v or a maximum of 5.0 amps 


4 
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3.3.6.3 Power Supply Adjustment (+5Vdc) 


Figure 3-11 shows the rear view of a power supply. The 
location of the +5Vde adjustment control is shown on the figure. 


AUX, +5V 
ON INDICATOR 


REMOTE MAINTENANCE 
CONTROL FEATURE +5V MARGINING 
+5V ADJUSTMENT (M176 ONLY) 


Figure 3-11 Power Supply (Rear View) 
3.3.7 Power Requirements and Heat Load 
3.3.7.1 Power Requirements 
The power requirements for the system are as follows: 


e AC Receptacle: Hubbell 25403 (mates with Hubbell 25415, 
see Figure 3-8) 


e Circuit Breaker: 30 amp, 3% 
e@ Number of Wires: 5 (#10 AWG) 
e Phase Sensitive: No 
3.3.7.2 Heat Load | 
The heat load of the system is as follows: 


e KVA: 7.8 
e Heat Gain: 16.6 KBTU 
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3.4 SYSTEM POWER UP, VOLTAGE CHECKS, AND ADJUSTMENTS 


This subsection provides the information necessary to apply 
ac power to the system, make preliminary voltage checks, and run 
a system checkout test. 


3.4.) System Power Up 

To power up the system, proceed as follows: 

1. Connect the ac power cable from the system cabinet to the 
customer's 5-wire ac receptacle. 

2. Set the circuit breaker on the PDU to the ON position. 

3. Set the POWER switch on the operator control panel to the 
ON (up) position. Observe that the DC ON indicator is 
lit. 

4. The system is now powered up. 

5. The system voltage is preset at the factory and does not 
normally require any further adjustment. However, if it 
is necessary to check or readjust the voltage, proceed to 
step 6. 

6. Verification of the proper voltage level on the system 


requires measuring the voltage on a maximum of four board 
types (configuration dependent). Measure at least one 
board for each 5-card slot. These boards are BF4IOA, 
BF4I0B, BF4HML, BF2MAE, BF2MCE and BF2MYE. One of these 
boards is in any given 5-card segment; thus, each power 
supply in the system is checked. ! 


NOTE 


A voltmeter with at least 0.01 volt accuracy must 
be used, such as a Fluke 8020A digital voltmeter 
or the equivalent. Do not connect the meter's 
ground lead to the chassis, the wrapper, or any 
other place except the ground side of the compo- 
nent indicated. Do not allow the meter's leads to 
contact adjacent terminals or the board frame. 


The test points for each board are shown in Figure 3-12. 
Two levels of memory boards are shown; they have the fol- 
lowing differences: 


a. For BF2MAE and BF2MCE (Level 2.1, 60130768 and 
60130766) memory boards, attach the. meter probes 
across the capacitor shown in Figure 3-12. It may be 
necessary to remove the adapter board in order to 
access this point. 


11/81 
_ 3-21 ; FNO1-03B 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


b. For BF2MAE and BF2MCE (Level 2.2, 60132550 and 
60132544) memory boards, attach the meter probes to 
the test point shown in Figure 3-12. 


c. For BF2MYE (Level 2.2, 60138544) memory boards, all 
voltage adjustments should be in reference to the CPU 
or PCL. 


NOTE 


The voltage at the above test points should measure 
between 4.95 volts and 5.05 volts. If the voltage 
is not within this range, adjust the 5-volt supply 
to 5.0 +0.01 volts. Refer to Figure 3-11 for the 
location of the 5-volt adjustment control. 


3.4.2 System Checkout 


To check the system for proper operation, proceed as follows: 


l. 


2. 


Run the Quality Logic Tests (QLTs) detailed in subsection 


Run the Extended Quality Logic Tests (E-QLTs) detailed in 
subsection 4.1.5. 


Run the Test and Diagnostic (T&D) tests detailed in 
Section 3 of the DATANET Network Processor Operation 
Manual (subsection 1.2 contains the manual order number). 


If a Peripheral Interface Adapter (PIA) is installed in 
the system, connect the PIA to the Microprogrammed Con- 
troller (MPC) as detailed in subsection 3.5.8.3. 


Run T&D Test M2 detailed in Section 3 of the DATANET 
Network Processor Operation Manual. 


' Install the Direct Interface Adapter (DIA) to the L66 


Input Output Multiplexer (IOM), interconnecting the 
cables as detailed in subsection 3.5.10.3. 


Run T&D Tests DA, DI, and POL detailed in Section 3 in 
the DATANET Network Processor Operation Manual. 


Install the Channel Interface Base (CIB) /Honeywell Multi- 
line Controller (HMLC) subchannel, interconnecting the 
cables to the customer's communications devices as 
detailed in subsection 3.5.11.8. 


The system installation and checkout is now completed. 
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Figure 3-12 System Voltage Test Points (Sheet 1 of 2) 
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Figure 3-12 System Voltage Test Points (Sheet 2 of 2) 
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3.5 SYSTEM COMPONENTS 


- 


This subsection covers the configuration rules, component 
descriptions, installation instructions, cable connections, and 
the required switch settings for the components that are included 
in the system. : 


scat pagan Pod Ghagsie €o° pack Ralabionaht 


The configuration rules for the chassis to rack relationships 
are as follows (see Figure 1-2): 


1. 


26 


4. 
5. 


The Power Distribution Unit (PDU) is always installed in 
the bottom position of the system cabinet. . 


The I/O bus extension chassis (60132152-001) are located 
above the basic l10-card chassis (60132152-002). 


a. There cannot be more than two extension chassis on 
the I/O bus (communications units area). 


b. Both extension chassis must have side cutouts. 


The system bus (memory) extension chassis is located 
below the basic 10-card chassis. 


The diskette is located immediately above the PDU. 


When more than one chassis is required, two bus extender 
cables (60128386) must connect the lowest slot of the 
upper chassis with the highest slot of the lower chassis. 
Figure 3-13 shows the installation of the cables in the 
extension chassis. (The lowest slot in the upper chassis 
becomes unavailable for processor/controller board use.) 


No blank spacer panels are required. 
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EXPANSION CABLE 
60128386-001 


5-CARD EXPANSION TRAY 


60131952-004 


CABLE KEEPER 


Figure 3-13 Bus Extension Chassis and Cables. 
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3.5.2 Rules for Controller/Processor Board to Chassis 
Relationships a 


“Phe rules for the controller/processor board to chassis rela- 


tionships are as follows (see Figure 3-14): 


l. 


3. 


General Rule: In the basic 10-board chassis, the IOM 
board pair occupies the center two controller board 
slots. The slot above the top IOM ({IOM-A) board is 
occupied by a BX2RT4 terminator board. The slot between 
the two IOM boards is occupied by a BX2RT3 terminator 
board. 


I/O Bus Rules: The ascending order from the IOM 
(decreasing priority) is as follows: 


a. PIA -- none required. Optional. 


b. DIA -- One DIA is required. A maximum of one more 
may be installed as an option. 


c. SSC -- One SSC is required. 


d. CIB -- Optional. A maximum of 12 CIBs per system is 
allowed. 


System Bus Rules: The descending order from the IOM 
(increasing priority) is as follows: 


a. Cache -~ optional. 
b. CPU board pair. 
c. Page control unit (pager) -- optional. 


d. Memory. 


Extension Chassis Rules: The extension chassis rules are 
as follows: 


a. There must be no more than nine boards in a 10-card 
chassis. 


b. Any unused board slots falling between used slots 
must be filled by a dummy board (BX2RT5). Dummy 
boards are not required to fill up a chassis between 
the last board and the end of the chassis. 


c. Memory Extension Chassis (System Bus): 

(1) The pager is required if there is more than 32K 
of memory; it must be in the top slot of the 
extension chassis. 

(2) The 32K capacity per memory board (BF2MAE, 


BF2MCE) is limited to eight controller boards 
(256K memory) . ; 
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d. 


(3) 


(4) 


(5) 


(6) 


The 128K capacity per memory board (BF2MYE) is 
limited to two controller boards (256K memory). 


If there is a cache and 32K or less of memory, a 
BX2RT4 terminator is required immediately above 
the memory. 


If there is no cache and 32K or less of memory, 
a BX2RT4 terminator is required immediately 


below the memory. 


If there is 256K words of memory, a BX2RT4 
terminator board must be installed immediately 
above the last memory board. 


Communications Extension Chassis (I/O Bus): 


(1) 


(2) 


(3) 


The first unused board slot after the last CIB 
or DIA must have a terminator. If the chassis 
is full, then the top slot in the chassis must 
have a terminator (BX2RT3). 


Two DIAs must be powered by separate power Sup- 
plies to even the power load. 


When assigning CLAs to one CIB, the overriding 
rule is that the sum of the throughput factors 
(see Table 3-3) for all CLAs on the CIB must not 
exceed 100. Subject to this constraint, assign- 
ment is as follows: 


(a) Assign the class 7 CLAS, one per CIB, to 
the lowest priority position of the highest 
priority CIB. 


(b) Assign class 5 and 6 CLAs, one per CIB, to 
the highest priority position of the next 
highest priority CIBs after those used for 
class 7. Throughput limitations prohibit 
class 7 on the same CIB as classes 5 and 6. 


(c) Divide the medium speed synchronous CLAs, 
classes 1 through 4, as evenly as possible 
among the remaining CIBs with the highest 
speed in the highest priority position. 


(d) Assign the remaining asynchronous CLAs to 
the available positions on the CIBs. 
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NOTE 


ODD-NUMBERED SLOTS ARE BOARD SLOTS 
EVEN-NUMBERED SLOTS ARE EMPTY, WITH THE 
EXCEPTION OF TCAMINATORS IN 2, 10, AND 12. 


*BX2AT4 — HIGH asa TERMINATOR (60130115-001) 
**BX2RT3 — LOW PRIOR TERMINATOR (60127916-001) 
BX2RTS — OUMMY BOARD (601301 77-001) 


Figure 3-14 System Chassis to Board Relationship 
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Table 3-3 CLA Throughput Specifications 


BOARD | MARKETING | THROUGHPUT 
TYPE OPTION FACTOR BAUD RATE 


BMLF101B 
BMLF103A 
BMLFCLAA 
BMLF188A 
BMLFAS8 8A 
BMLF618A 
BMLFH8 8A 
BMLFDLCA 
BMLF619A 
BMLF 627A 
BMLF616A 
BMLF619A 
BMLFDLDA 
BMLFDLEA 
BMLFDL8A 


BD2ASC 
BD2LAS 
BD2CLA 
BD2188 
BD2A88 
BD2LAB 
BD2H88 
BD2DLC 
BD2CMD 
BD2BLB 
BD2B88 
BD2CMD 
BH4DLD 
BH4DLE 


BHMDL8 


DCF6612 
DCF6611 
DCF6610 
DCF6614 
DCF6615 
DCF6618 
DCF6617 
DCF6620 
DCF6619 
DCF6627 
DCF6616 
DCF6621 
DCF6622 
DCF6623 
DCF6628 


9,600 HD 
9,600 
9,600 
9,600 
9,600 
9,600 
9,600 
9,600 
56,000 
56,000 
56 ,000 
56 ,000 


56,000 
56,000 


56,000 


NOTES 


1. Class 1 = CCT (Character Control Table) feature 
not used. Class 2 = CCT (Character Control 
Table) feature used. In the absence of specific 
information, assume class 2. 


2. For classes 5, 6, and 7 the throughput factor is 
for broadband operation at 56,000 bits per second 
with CCT for 5. Class 5 without ccT throughput 
factor is 35. 


Be For jumper component allocation, refer to sub- 
section 3.5.11.7. 
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3.5.3 Memory Components 


The system memory consists of a-32K word--capacity for memory 
controller board configuration BF2MAE, BF2MCE or a 128K word 
capacity for memory controller board configuration BF2MYE. Up 
to eight controller boards can be used with the 32K word config- 
uration and one or two controller boards can be used with the 
128K word configuration. Figure 3-15 shows the layout of the 
memory boards with the Memory-Pacs mounted on the boards. 


3.5.3.1 Memory Descriptions 


This subsection provides a general description of the two 
memory configurations. 


3.5.3.1.1 32K Word Memory Capacity (BF2MAE, BF2MCE) 


The minimum to maximum storage capacity of the memory unit is 
8K to 32K words. The minimum to maximum storage capacity allowed 
in any one system configuration is 8K to 256K words; hence, the 
minimum to maximum number of memory units allowed in any one 
system configuration is one to eight. Each memory unit in a sys- 
tem configuration must be installed sequentially, starting at the 
physical bottom (high priority) end of the bus (see Figure 1-3). 


The memory unit consists of a memory controller and up to 
four memory modules, called memory boards. The memory boards are 
described in subsequent paragraphs. The memory controller con— 
sists of a single 15- by 16-inch two-layer logic board that con- 
tains the memory control logic, two 50-pin finger type connectors 
(ZO01 and 202), and four 80-pin female type connectors (wO1 
through W04). The two 50-pin connectors logically connect the 
memory controller into the bus, and the four 80-pin connectors 
logically connect and physically support up to four memory boards 
on a memory controller (see Figure 3-15). The type of main mem- 
ory unit (i.e., single or double word fetch) is identified by a 
six-character mnemonic as shown in the following table. Included 
in the table is the associated memory board used with each memory 


unit. 
MEMORY BOARD aes 
BS2TA8 or BD2T48 | EDAC Only 


TYPE MN EMONIC 
The memory controller also contains the facilities to set up 


Single Word Fetch BF2MAE 
Double Word Fetch BF 2MCE 
a bus address and to disable or enable the EDAC feature. The 


facilities to set up a controller address consist of two rocker 
arm switch assemblies for the BF2MAE memory controller and five 


ASSOCIATED 
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TO SYSTEM BUS 


32K WORD 32K WORD 
Goo MEMORY-PAC 
(1) 


32K WORD 32K WORD 

MEMORY-PAC MEMORY-PAC 

(4) (2) CONTROLLER BOARD — BF2MYE — 
. MEMORY -PACs — BS2SH8 


EXPANDED SYSTEM MEMORY (128K WORD) 


TO SYSTEM BUS 


8K WORD 8K WORD 
aera MEMORY-PAC 


3K WORD 8K WORD 
PRESS MEMORY-PAC | CONTROLLER BOARD: 
SINGLE FETCH — BF2MAE 
DOUBLE FETCH — BF2MCE 
MEMORY-PACs: 
SINGLE FETCH — BS2TAB 
DOUBLE FETCH — BS2TC8 


SYSTEM MEMORY (32K WORD) 


Figure 3-15 System Memory Configurations 
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rocker arm switch assemblies for the BF2MCE memory controller 
(see Figure 3-16 and subsection 3.5.3.2.1). The facility to dis- 
able or enable the EDAC feature consists of a single jumper 
between pins JOSA and JOS5P. This feature must always be enabled; 
i.e., the jumper must be removed (see Figure 3-16 for jumper 
locations). 


NOTE 


The jumpers that enable or disable the single or 
double word fetch operation on a controller are 
included in the illustrations for verification 
purposes only. 


The facilities to check data parity errors include a spring- 
loaded toggle switch that is used with the T&D to test the EDAC 
logic, or to test the data parity logic. The manner in which the 
parity check is accomplished is described in the T&D procedures. 


A memory board is constructed on a single logic board 
(approximately 6.7 inches square) and uses 4K word Metal Oxide 
Semiconductor (MOS) RAM storage devices as the main storage 
medium to provide a fixed storage capacity of 8K words on a 
single memory board. Each 8K word memory board is physically 
supported by and logically connected onto the memory controller 
by one of four 80-pin connectors described earlier. This 
arrangement permits the installation of one to four memory boards 
for a minimum to maximum storage capacity of 8K to 32K words in a 
single word fetch memory unit. In a double word fetch memory 
unit, the storage capacity is either 16K or 32K words. When one 
or more memory boards are installed in a controller, they must be 
sequentially installed, beginning with the first connector (wWO1) 
on the controller. Also, in the case of a single word fetch 
memory controller, memory boards must be installed in 8K word 
increments (i.e., one memory board); in the case of a double word 
fetch memory controller, boards must be installed in 16K word 
increments (i.e., two memory boards). 


3.5.3.1.2 128K Word Memory Ca acity (BF2MYE 


Each memory controller board supports from one to four 32K 
word Memory-Pacs for a total of 128K words of memory. In single 
word pull applications, memory can be increased in 32K incre- 
ments; in double word pull applications, memory must be increased 
in 64K increments. 


A system may have one or two memory controller boards for a 
total of 256K words of memory. Memory (see Figure 1-3) occupies 
the high priority slots on the system bus. 


The memory controller board (BF2MYE) is a 15-inch by 16-inch, 
two-layer etched board that contains all the logic needed to per- 
form memory timing, refresh operations, address distribution and 
decoding, read/write functions, and bus interface operations. 
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The BF2MYE board is easily identified by nine LEDs and a toggle 
Switch at one corner. The Internal Product Identifier (IPI) 
number for the memory controller is BMMUO031A. 


The Memory-Pacs are 6.5-inch by 6.5-inch etched boards 
(BS2SH8) that contain the Random Access Memory (RAM) chips for 
bit storage and a minimum amount of logic, such as, clock 
decoding and address and read/write buffers. The IPI number for 
the Memory-Pac is BCMM048B. ‘Each Memory-Pac is connected to the 
memory controller via an 80-pin connector. 
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Figure 3-16 Switch and Jumper Locations (BF2MAE, BF 2MCE) 
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3.5.3.2 Memory Address Switch Settings 


The switches on the memory controller boards must be set 
according to the following subsections. Figure 3-16 shows the 
location of the switches and jumpers on the BF2MAE and BF2MCE 
boards. Figure 3-17 shows the location of the jumpers on the CPU 
PROM-PAC. Figure 3-18 shows the location of the switches on the 
BF2MYE board. 


3.5.3.2.1 BF2MAE and BF2MCE Switch Settings 


Set the switches on these boards according to the following 
charts: 


@ LOCATION F19 | SWITCH @ LOCATION E19 
BF2MAE & BF2MCE 
CONTROLLER BOARDS 7 
(0 - 32K) 
(32K - 64K) 
(64K - 96K) 
(96K — 128K) 
(128K 160K) 
(160K 192K) 
(192K 224K ) 
(224K 256K) 


orororor 
HKOrOorOrol w 
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SWITCH @ SWITCH @ 
BF2MCE LOCATION E18 LOCATION E17 
CONTROLLER 
BOARD 12345678j1234567 8 


Double Word /10000101/01010100 10101001 
Pull (with 

Cache 

Memor y) | 
Single Word }/10010010j01010002;];10101001 
Pull* 

(without 

Cache , 

Memor y) 


*If the cache memory is not installed and one of the Memory-Pacs 
fails, resetting the switches as shown will limit memory loss 
to 8K words rather than 16K words, which would be a total loss 
for a double word fetch memory. (A 32K word memory becomes a 
24K word memory.) If the cache memory is installed, configure 
for 16K words less memory. The cache memory functions only 
with double word fetch memory. 
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1. Ensure that the jumper installations on the boards are as 
shown in Figure 3-16, 


2. If the BF2MCE board is used, jumper KO9V on the CPU 
PROM-PAC (see Figure 3-17) must be installed. If the 
BF2MAE board is used, jumper KO9V on the CPU PROM-PAC 


must not be installed. 
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Figure 3-17 CPU PROM Board Jumper Locations (BH2PRK) 


3.5.3.2.2  BF2MYE Switch Settings 


Set the switches according to the following charts: 


To avoid damaging the switches, be careful when 
making the switch settings. The use of a small non- 
metallic tool, such as a toothpick, is recommended. 
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BF2MYE CONTROLLER BOARD 


1 (0 through 128K) 
2 (128K through 256K) 


SWITCH @ LOCATION E16 SWITCH @ LOCATION £17 


BF2MYE 
CONTROLLER BOARD | 1234567 89 10 12345678910 


Single Word Pull | 010111000 1 0001100000 
sDouble Word Pull=| 0.10111 0000 1000000010 


HO4xX FO4S 


SWITCH @ LOCATION E18 
CONTROLLER BOARD 12345678910 1 
0 


Single Word Pull 0100010100 
Double Word Pull 0100010100 
NOTE 


When using a BF2MYE controller board and a CPU 
PROM-PAC with an IPI number of BPRKOO3A, make sure 
that jumper KO9V on the CPU PROM-PAC is not 
installed (see Figure 3-17). When using a BF2MYE 
controller board and a CPU PROM-PAC with an IPI 
number of BPRKOO1A, make sure that jumper KO9SV on 
the CPU PROM-PAC is installed. 


BF2MYE 
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Figure 3-18 Switch and LED Indicator Locations (BF2MYE) 
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3.5.3.2.3 BF2MYE LED Indicators 


Nine Light Emitting Diodes (LEDs) are located along the 
right-hand front edge of the BF2MYE board (see Figure 3-18). 
They are used to indicate a faulty Memory-Pac or a faulty memory 
chip on the Memory-Pac. The LEDs are divided into three groups 
(see Figure 3-19). They are designated DO, Dl, and D2. Within 
the three groups, the LED on the left is the Most Significant Bit 
(MSB) and the LED on the right is the Least Significant Bit 
(LSB). The most significant group is DO because it provides a 
binary indication of the faulty Memory-Pac. Groups Dl and D2 
provide binary indications of faulty memory chips. Figure 3-20 
provides the instructions necessary to locate a faulty component 
when the LEDs indicate a failure. 


MSB LSB 


PO2N 


02 


MSB LSB 
REAR EDGE Q ) 
eraMire INDICATES FAILING ; 
MEMORY-PAC © D1 AND D2 INDICATE A 


FAILING MEMORY CHIP 


e AN EVEN NUMBER OF 
THESE LEDs LIT INDICATES 
AN UNCORRECTABLE ERROR 


Figure 3-19 BF2MYE LED Indicator Identification 
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Figure 3-20 Locating Faulty Memory~Pac and Memory Chip (BF2MYE) 
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3.5.3.3 Rules for Memory Configuration 
The memory configuration rules are: 


1. The system memory can be configured as shown in 


Table 3-4 System Memory Configuration 
WORD 
CAPACITY 
CONTROLLER BOARDS IPI MEMORY -PAC PER BOARD 


BF2MAE BMMUO1I1A BS2TA8 BCMMO38A | 32K Words 


Single Word (slow) 

BF2MCE BMMUO21A BS2TC8 BCMMOOSA | 32K Words 
Double Word (fast) 

BF2MYE BMMU031B BS2SH8 BCMMO48A | 128K Words 


2. Memory addressing is accomplishd by mounting the Memory- 
Pacs at specific locations on the memory controller 
boards (see Figure 3-21). The controller board/Memory- 
Pac combination must be as shown in Table 3-4. The units 
cannot be intermixed. If there are only two Memor y~Pacs 
mounted on a controller board, one is the even address 
stack and the other is the odd address stack. 


ODD WORDS 


EVEN WORDS 


AO FETCH IBF2MCE) 
A-01/A-02. ADDRESS LOCATIONS 0~16K 
A-03/A-08 ADDRESS LOCATIONS 16K—32K - 


SINGLE-WORD FETCH (BF 2MAE) 


0-8K 
A-02 ADDRESS LOCATIONS 8K—-16K 
A-03 ADDRESS LOCATIONS 16K—24K 
A-04 ADDRESS LOCATIONS 24K-32K 
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3.5.4 Page Control Unit (Pager) 


The Page Control Unit (PCU) provides a mechanism for memor 
protection and for accessing up to 256K of optional memory. It 
is required on all systems that are configured with greater than 


32K of memory. 
3.5.4.1 PCU Description 


The PCU option consists of a Page Control Logic Unit (PCLU) 
board, BF4PCL (IPI BPAGOO1A), and two Page Address Table Unit 
(PATU) boards, BD2PAT (IPI BPATOO1A). One BD2PAT is installed on 
the CPU board (BF418A) and the other is on the IOM board 
(BF410B) . 


3.5.4.2 PCU Switch Settings 


On the Level 2.1 (60132644) PCU, the hexadecimal rotary 
switch is set to 0 to enable the board and set to 4 to disable 
the board. For Level 2.2 (60132953) and above, the hexadecimal 
rotary switch is set to 0 and switch SOl is set to the left posi- 
tion to enable the pager and to the right position to disable the 
pager (see Figure 3-22). 


3.5.4.3 PCU Installation and Cabling 


Perform the following steps to install the PCU and the con- 


necting cables: 


To avoid bodily injury, set the POWER switch on the 
control panel to the OFF (down) position. Ensure 
that the DC ON indicator on the control panel is not 
lit. Set the PDU circuit breaker to OFF. Discon- 
nect the ac power cable from the system. 


1. Install the PCU in the memory extension chassis according 
to the configuration rules in subsection 3.5.2 and 
Figure 3-14. 

2. Disconnect the bus priority cable on CPU board B. Also 
disconnect the ribbon cable from the control panel on CPU 
board B. 


3. Remove the CPU boards from the chassis as a pair. If 
cache is installed, remove the Cpu/cache assembly. 


4. Remove the PATN-PAC from CPU board A by loosening the 
connector screws. 
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5. 


12. 
13. 


14. 


Align the PAT-PAC with the connectors on the CPU board. 
Secure the PAT=PAC to the CPU board by tightening the: 
connector screws. 
Reinsert the CPU boards into the chassis. 

Remove the IOM boards from the chassis. 

Carefully remove the six side connectors on the two 
boards. Remove the screws at the corners of the boards 
that hold the boards together. 

Remove the PATN-PAC from IOM board B. 

Install a PAT-PAC on IOM board B. 

Reassemble the IOM boards with the screws and standoffs 
at the corners of the boards. Reinsert the six side 
connectors. 

Reinstall the IOM boards into the chassis. 


Connect the bus priority cable from IOM board B to CPU 
board B. Connect the flat cable (60134476) from CPU 
board B to the control panel... 


Connect two cables (60128601-003 and 60128601-004). One 
is from YOL on the PCU to the PAT-PAC on the CPU (See 


Figure 3-22). Connect the other cable from Y02 on the 
PCU to the PAT=-PAC on the IOM. 
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TOP BOARD INTO 


vo 
LOWER BOARD 
INTO SYSTEM BUS 


TYPICAL USE OF 
CODE CLIP, SNAPPEC 
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KV 


PCLU-PAC 


LEVEL 2.2, 23 ae 


HEX ROTARY SWITCH SHOWN 
AT (A) IS ON LEVEL 2.2 
(60732953), 2.3 (60144610), AND 
ABOVE. 


$01 1S USED ON LEVELS 2.2, 
2.3, AND ABOVE. 


PCLU/PATU 
INTERFACE CABLES 
60128601-003 TO 1/0 


60128601-004 TO CPU A REFER TO FIGURE 46 FOR 


LEO INDICATORS. 


Figure 3-22 Page Control Unit Board Layouts 
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3.5.5 Central Processor Unit 


The Central Processor Unit (CPU) is a high-speed general pur- 
pose processor that operates in conjunction with other system 
units to meet a variety of communications applications, including 
front end processing. 


3.5.5.1 CPU Description 


The CPU is physically contained on a pair of full-size (15 by 
16 inch) processor boards plus two smaller adapter boards that 
are attached to the processor boards (see Figure 3-23). The 
lower full-size processor board (BF418B), hereafter called the 
CPU-B board, has a half-size (7-5 by 11.5 inch) PROM adapter 
board (BH2PRK) attached to it. The upper full-size processor 
board (BF418A), hereafter called the CPU-A board, has one of two 
possible quarter-size (3.5 by 11.5 inch) adapter boards attached 
to it. If the system is configured with the paging option, a 
Page Address Table Unit (PATU) quarter-size adapter board 
_(BD2PAT) is mounted on the CPU-A board. If the option is not 
configured into the system, a PATU NOT quarter-size adapter board 
(B2PATN) is installed on the CPU-A board instead. 


3.5.5.2 Operator Control Panel 


The system has a self-contained control panel (see 
Figure 1-6). Two etched boards are mounted behind the panel. 
The control panel provides a means for initializing the system, 
starting/stopping the CPU, entering and displaying registers and 
memory, Single stepping a program, booting a program, master 
clearing the system, and indicating CPU routines. A ribbon cable 
connects the control panel to the CPU. 


3.5.5.3 Operator Control Panel Installation and Cabling 


The control panel is installed and cabled at the factory. 
The following procedure for cabling the control panel is for 
reference only: 


1. Open the control panel by inserting a4 6-mm allen key 
into the key fitting on the latch and press inward (see 
Figure 3-24). The control panel release latch will 
disengage and the panel will open. Remove the allen 
key from the release latch and swing the panel away from 
the cabinet and to the left. 


2. Connect the prefolded ribbon cable (60134476) from YO1 on 
the CPU-B board to Y0O1l and Y02 at the control panel board 


(see Figure 3-24). The cable has two connectors on one 
end, labelled A (¥02) and B (YO1). 
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3. Connect the three-pin and four-pin connectors from the 
system cabinet to connectors Q1AJ-01 and Q1AJ-02, 
respectively. 


4. Route all cables through the tie-wraps and/or cable 
clamps inside the control panel. 


SYSTEM BUS 
CHASSIS CONNECTORS 


CONTROL PANEL PAGE CONTROL 
INTERFACE CABLE UNIT INTERFACE 
CONNECTOR CABLE CONNECTOR 


CACHE MEMORY 
INTERFACE CABLE 
CONNECTORS 


PROM ADAPTER 
BOARD (B8H2PRK} 


CPU BOARD B 


CPU BOARD A 


QLT ERROR 
INDICATORS: 


PROM PARITY ERROR 
BOARD 8 FAILED 
BOARD A FAILED 


JUMPER CONNECTOR ASSEMBLY 
(60127895-001) 


1/0 PRIORITY CABLE 
CONNECTOR 


EITHER PATU (BO2PAT) OR 
PATU NOT {BD2PTN) 
ADAPTER BOARD 


BF418A = IPIl BCPAO18A/B. 

8F418B = IPI BCPBO18A/B. ; es mode 

BH2PRK = IP} BPRKOO1A IF- MEMORY TYPE IS BFIMCE, BF2MYE=< 
‘OR 1P1 BPRKOO3A IF MEMORY TYPE IS BF2MAE. 

© BO2PAT = IP! BPATOO1A IF PAGER IS INSTALLED 

OR IPI BPATOO2A IF PAGER IS NOT INSTALLED. 


Figure 3-23 CPU Board Layout 
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Figure 3-24 Operator Control Panel Installation 
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3.5.6 Cache Memory 


The cache memory unit, hereafter referred to as the cache, 
enhances the system CPU performance by providing a hierarchical 
memory subsystem. 


3.5.6.1 Cache Memory Description 


The cache consists of a cache memory board (BG4CHE) that is 
physically mounted piggyback style on the cache control board 
(BF4CHE/BF415C) by four 25-pin stacking connectors (see 
Figure 3-25). 


3.5.6.2 Cache Installation and Cabling 


To install the cache, proceed as follows: 


To avoid bodily injury, set the POWER switch on the 
control panel to the OFF (down) position. Ensure 
that the DC ON indicator on the control panel is 
not lit. Set the PDU circuit breaker to OFF. Dis- 
connect the ac power cable to the system. 


l. The cache board is located above the CPU-A board in the 


system cabinet and is connected to the CPU by three cable 
assemblies. ; 


2. Figure 3-25 shows the location of the three contact areas 
for the cache/CPU connection. Figure 3-26 shows one of 
the three cable assemblies (60128613) that connects the 
CPU and the cache. Figure 3-26 also shows how the boards 
are located in relation to each other. 


When cabling the CPU and cache together, keep the 
the boards separated (e.g., with a piece of card- 
board) so that the components on the CPU board do 
not damage the etch side of the cache. 


3. When installing a CPU/cache assembly, the three boards 
must be carefully placed in the proper slots in the basic 


chassis and must be pushed into the chassis 
simultaneously. 
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INSULATOR 
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STIFFENER 
PARTS LIST 


—25 PIN CONNECTOR 04830325001 
POST (PLASTIC) 60128766-001 
~-INSULATOR 60128110001 

—TOP STIFFENER 60133692-001 

~— BOTTOM STIF FENER 60128104001 
-SCREW 70904152.103 

- WASHER 03020004003 


CACHE MEMORY BOARD 
BG4CHE IP} BCHEO4KA 


CONFIGURATION \ <a 
SWITCH ——- 
{ i 
i 
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INTERCONNECTING 
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STROBE RANGE SWITCH CPU BOARD 


SS 


NOTE 


CACHE CONTROL BOARD BF416C 
HAS THE CONFIGURATION 

SWITCH AND THE STROBE RANGE 
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Figure 3-25 Cache Memory Unit Board Layout 


CACHE BOARD 
{COMPONENT SIDE) 


CONNECTORS 
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Figure 3-26 CPU/Cache Cable Assembly 
3.5.6.3 Cache Switch Settings 
The cache control board (BF415C) contains two switches, which 


are located as shown in Figure 3-25. The operation and settings 
of the switches are described in the following paragraphs. 


Configuration Switch 


The configuration switch is a 16-position rotary switch that 
defines the cache channel number. The configuration switch is 
normally in position hexadecimal 8 (channel ID 0080 hexadecimal). 


Configuration Switch Settings 


CACHE CHANNEL 
ID (HEX) 


Not Applicable 


0080 
00co 
0080 or O0O0CO 


Reserved for Future Use 
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Strobe Range Switch 


The strobe range switch consists of four rocker arm switches 
and is provided for the adjustment of cache hits (cache data 
address compares). The strobe range switch must always have its 
section 4 (rocker arm) switch in the ON position, with a strobe 
range of 50 nanoseconds; sections 1 through 3 must always be in 
the OFF position. : 
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3.5.7 Input/Output Multiplexer 


The Input/Output Multiplexer (IOM) provides a path for data 
and control information between components attached to the system 
bus such as main storage units or CPUs and a wide variety of 
equipment, including peripherals, real-time devices, and other 
computers attached via I/O channels on the input/output bus. 


3.5.7.1 IOM Description 


The basic system is housed in a special (dual bus) 10.5-inch 
(10-board) chassis; the upper half is the I/O bus and the lower 
half is the system bus (see Figure 1-3). The two buses are con- 
nected through two full-size IOM printed circuit boards (IOM-A 
and IOM-B). The IOM-A board plugs into the I/O bus (card slot 
11); the IOM-B board plugs into the system bus (card slot 9). 
The IOM is the only logic unit that plugs into both buses, 


Physically, the IOM consists of the IOM-A board, the IOM-B 
board, a Page Address Table-Pac (PAT-PAC), a Programmable Read 
Only Memory (PROM-PAC), and six jumper-connector assemblies. 
‘The factory loaded PROM-PAC is mounted on the IOM-A board. A 
PAT~PAC (Page Address Table -- Optional) or a PAT-PAC (Page 
Address Table -- Standard) is mounted on the IOM-B board. The 
PAT-PAC is used when the PAT option is installed; otherwise, the 
PAT-PAC is used. 


3.5.7.2 IOM Installation and Cabling 


The IOM follows the same rules as the CPU with the exception 
that the PROM-PAC is mounted on the upper (IOM-A) board and the 
PAT=PAC or PATN=PAC is mounted on the lower (IOM-B) board (see 
Figure 3-27). 
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PROM-PAC 


10M-BOARDS 


PAGE ADDRESS TABLE OPTION PAC JUMPER CONNECTOR ASSEMBLY 
(60127895—001) 
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Figure 3-27 I0OM Board Layout 
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3.5.8 Peripheral Interface Adapter - 


The Peripheral Interface Adapter (PIA) provides the interface 
between the system I/O Multiplexer (IOM) and the L66 Disk Micro- 
programmed Controller (MPC). 


3.5.8.1 PIA Description 
Each PIA consists of a 15-inch by 16-inch controller board 


(BF4PIA) to which a full-size PIA Interface-Pac (BG4PID) is 
attached by eight stacking connectors (see Figure 3-28). 


TO 1/0 BUS 


PIA INTERFACE-PAC 
BG4PI 
___ IPL BHRAOO2A 


N21 
HEX SWITCH MACON BOARD 


BF4PI 
1P1 BHRAOOIA 


TO CONTROL CONNECTIONS TO DATA CONNECT 1ONS 
ON DIA/PIA par bng ; ON DIA/PIA BULKHEAD 


(J02, 304, J06! (301, 402, JOS) OR MINI 
PLA BULKHEAD (J02, J04) PIA BULKHEAD (J01, J03) 


Figure 3-28 PIA Board Layout and Cable Connections 
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3.5.8.2 PIA Switch Settings 


The hexadecimal rotary switch for the PIA is located at N21. 
The first PIA is usually set for channel number 03 and the second 
PIA is set for channel number 05. 


3.5.8.3 PIA to L66 MPC Interface Panel 


To connect the PIA to the L66 MPC interface panel, proceed as 
follows: 


1. Run the two L66 MPC interface cables (43C240327) from the 
L66 MPC interface panel (see Figure 3-29) to the system 
cabinet. Pass the cables through the cutout at the bot- 
tom of the cabinet. 


2. Connect the cable from JIA on the MPC interface panel to 
JO2 on the DIA/PIA bulkhead or Mini PIA bulkhead (see 
Pigures 3-30 and 3-31). Connect the other cable from J1B 
to Jol. 


NOTES 


1. At the MPC, the PIA can be connected to one of 
four possible places (see Figure 3-29): LAO 
port 0 or port 1 and LAl port 0 or portl, 
depending on the configuration. Each pair of 
plugs is labelled JIA and J1B, and J2A and J2B. 


2. If the optional PIA is being installed, connect 
the cables as specified above, but use J03 and 
J04 on the DIA/PIA or Mini PIA bulkhead and one 
of the unused ports in Note l. 


3.5.8.4 PIA to L66 MPC Interface Lines 
Figure 3-32 shows the PIA to L66 MPC interface signals. 
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PSI/PLA INTERFACES 


SIDE VIEW OF MPC 


CABLE PAIR , CABLE PAIR 
FOR PORT 0 FOR PORT 1 
LAO OR LA1 CABLE INTERFACE FOR PSI OR PIA 


Figure 3-29 PIA/MPC Interface Panel 


OPTIONAL DIA 


SS ae 


Figure 3-30 System DIA/PIA Bulkhead 
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Figure 3-31 System PIA to MPC or L66 Cabling 


PIA DATA BITS (PDAT-0+ THROUGH PDAT-7+ 


DATANET 
OPERATIONAL IN (PS-OPI+) 
| 


Figure 3-32 PIA/MPC Interface Signals 
3.5.8.5 Definition of PIA/MPC Interface Lines 
The PIA/MPC lines are: 


1. PIA Data Bits (PDAT-0 through BDAT-7) : These eight lines 
constitute an 8-bit byte of information transfer between 


the PIA and the MPC. 


2. PIA Data Parity (PDAT-P): This is the parity signal for 
I transfers. 

3. Operational In* (PS-OPI): When True, it indicates that 

the MPC is operational. If the MPC is not operational, 
. OPI causes a power-off sequence. 

4. Service Code In (PS-SCI): When True, it indicates that 
the MPC is requesting permission to issue a service code 
to the PIA. 


5. Store In (PS-STI): When True, it indicates that data for 
the PIA is on the bus. 
6. Terminate In (PS-TMI) : When True, it indicates to the 
PIA that it received the last character of the trans- 
action from the MPC. 
Te Operational Out (PS-OPO) : When True, it indicates to the 
MPC that the PIA is operational. 
¥iIn = from the MPC to the PIA. 
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il. 


12. 


Channel Program Waiting (PS-CPpw): It notifies the MPC 
that the Connect I/O command was completed and MPC inter- 
vention is required for the next operation. 


Service Enable Out (PS-SEO): When True, it indicates 
that the PIA acknowledged the service request by the MPC. 


Store Out (PS-STO): “When True, the PIA indicates to the 
MPC that it took the data from the bidirectional bus. 


j — : When True, it indicates that the 
PIA received the last character of a transaction. 


illegal Service Out (PS-ISO): When True, it indicates 
that the PIA is issuing a fault cycle request. 


NOTE 


For the various other interfaces between the con- 
troller boards and related Adapter-Pacs of the 
system, refer to,the specific product manuals 
listed in subsection 1.2. 


3.5.8.6 Cabling PIA to DIA/PIA Bulkhead or Mini PIA Bulkhead 


To connect the PIA to the DIA/PIA bulkhead or Mini PIA 
bulkhead (see Figure 3-28), proceed as follows: 


Ensure that the PIA interface cables are con- 
nected properly or damage to the PIA Interface- 
Pac will result. For the PIA cable signals, 
refer to Tables 3-5 and 3-6. 


Connect the data cable (60128602) to YO1l on the PIA 
‘Interface-Pac. Dress the cable to the right of the cabi- 
net and pass it between the cover and the chassis and 
connect the other end to J0l on the DIA/PIA or Mini PIA 
bulkhead. 


Connect the control cable (60128760) to YO2 on the PIA 
Interface-Pac. Dress the cable to the left of the cabi- 
net and pass it between the cover and the chassis and 
connect the other end to J02 on the DIA/PIA or Mini PIA 
bulkhead. 
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Table 3-5 PIA Data Cable Signals 


(60128602) 
YO1 PINS SIGNAL |J01 PINS 


PDAT-0+ 
PDAT-1+ 
PDAT-2+ 
PDAT-3+ 
PDAT~4+ 
PDAT-5+ 
PDAT-6+ 
PDAT-7+ 
PDAT-P+ 


Table 3-6 PIA Control Cable Signals 
(60128760) 


JO2 PINS 


PS-RSO+ 
PS-OPI+ 
PS-OPO+ | 
PS-SCI+ 
PS-CPW+ © 
PS-STI+ 
PS-SEO+ 
PS-TMI+ 
PS-TMO+ 
PS-REI+ 
PS-STO+ 
PS-ISO+ 
PS-MTO+ 
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3.5.9 System Support Channel 


The System Support Channel, SSC (BF4SSC), contains the hard- 
ware common to all device adapters (Device-Pacs). The, SSC and 
the device-specific firmware are on a Device-Pac (BD2SSC) called 
the SSC Microprogram Control Store (H#PCS). The pPCs occupies one 
position on the SSC, which has three other adapter positions for 
device attachment. Device adapters consist of a single- or a 
double-size module. A single-size module (console adapter) 
occupies one adapter position. A double-size module (diskette 
adapter) occupies two adapter positions. 


3.5.9.1 SSC Description 


The SSC is a solid-state module that consists of Dual In-Line 
Packages (DIPs) mounted on a multilayer system controller. The 
SSC has eight 25-pin, in-line connectors for mounting the device 
adapters and two 50-pin connectors for connecting the SSC to the 
I/O bus. The SSC supports the three required Adapter-Pacs. They 
are the console, the diskette, and the PROM Adapter-Pacs (see 
Figure 3-33). 


3.5.9.2 SSC Switch Settings 


On the BF4SSC board, the switch at location G19 must be set 
to C and the switch at location G20 to 8. This generates 
addresses 00 for the console, 01 for the diskette, and 40 for the 
wraparound channel (see Figure 3-33). On the console adapter, 
the baud rate switch in location BO2 is set to position 3 for 
110 bps (DCF6608) or to position 9 for 1200 bps (DCF6606), see 
Table 3-7. i 


Table 3-7 Console Baud Rate Switch Position 


HE XADEC IMAL HE XADEC IMAL 


ROTARY BAUD ROTARY BAUD 
SWITCH RATE SWITCH RATE 
POSITION SELECTED POSITION SELECTED 


Not Used 
50 
75 
110 

134.5 
150 
300 
600 


*KSR-33 Teletype (DCF6608). 
**Heavy-Duty 120 cps Typewriter (DCF6606).- 
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CONSOLE ADAPTER—PAC 
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Figure 3-33 SSC Switch Settings 
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3.5.9.3 Diskette Installation and Cabling 


The diskette unit is installed and cabled at the factory; 
therefore, the following is for information only. 


NOTE 


The ac power cord from the diskette power supply 
must always be plugged into the filtered recep- 
tacle (J07) of the power distribution unit (see 
Figure 3-9). 


The unit is secured to the system cabinet by four screws on 
the diskette unit front panel and by four screws at the back of 
the diskette chassis. The diskette assembly and the rack-mounted 
tray assembly are shown in Figure 3-34. Table 3-8 lists the 
major components. 


Cable 60138623-001 connects J02 on the diskette assembly with 
YOl on the Diskette Adapter-Pac on the SSC board. 


Remove the diskette from unit before powering down 
or its programs may be erased. 


To avoid bodily injury, set the ac power switch to 
OFF, set PDU circuit breaker to OFF, and disconnect 
the ac power source to the system before removing 
the diskette unit from the cabinet. 


To connect or remove the cable from JO2, remove all the 
screws at the front and back of the diskette and pull the unit 
forward. 

NOTE 
It may be necessary to loosen the screws on the 


blank spacer above the diskette unit to pull the 
diskette unit forward. 


3-69 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


=} 
od 
f°] 
o 
Oo 
< 


-TO PDU 


Figure 3-34 Diskette Tray Assembly (Refer to Table 3-8) 
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Table 3-8 Diskette Tray Assembly Parts List (See Figure 3-34) 


ITEM 
NUMBER PART NUMBER QUANTITY 
60128287-024 Ref 


60128259-003 
03010155-026 
03020038-005 
60128307-001 
60128307-002 
60128301-001 
60128301-002 
03020001-051 
03020003-005 
03010002-059 
70901402-001 
03030001-006 
03510002-004 
60128523-001 
60128523-002 


Diskette Assy 
Diskette Power Supply 
Screw, Cap, Skt, Butn 
Washer, Flat 

Side Bracket Assy 

Side Bracket Assy 
Support Bracket 

Support Bracket 

Washer, Flat, 10 
Washer, Lock, 10 

Screw, PH, 10 

Nut, Sheet Spring, Fltg 
Nut, Plain, Hex, 10 
Clamp, Copper 

Device Cable, 6-ft 
Device Cable, 12-ft 
Cabinet Assy 


WBOIAU PWNHE 


NNN OWOAOWHRMHE hb 
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3.5.9.4 Console Installation and Switch Settings 


The system can have eiher a KSR-33 Teletype console (DCF6608) 
or a heavy-duty 120 characters-per-second typewriter console 
(DCF6606), required for NPS software. Subsections 3.5.9.6 and 
3.5.9.7 provide modification procedures (where applicable) and 
cabling procedures for these devices. 


3.5.9.5 SSC Formatted Console Dump 


After the console installation is completed, it can be 
checked by performing the following steps: 


l. 
2. 


Type in a ? (question mark) on the console. 


Compare the printout with the SSC Formatted Console Dump, 
Figure 3-35. 


The printer may be stopped before the normal completion 
of the console dump by pressing the BRK push button. 


If an SSC Formatted Console Dump is not obtained, check 
the console, cable, console adapter board, the setting 
of the console baud rate switch, and boards BD2SSC and 
BF4SSC. No other boards in the system are used for this 
dump. 


Figure 3-36 shows the Scratchpad Memory (SPM) map for the SSC 
dump format; Figure 3-37 shows the SSC SPM miscellaneous byte 
definitions. 
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i=] 
= 
ay 


BR - 


8 8838 88 
88 8% 


828 8888 §888 » 38 


$828 3888 8888 8888 » 
8888 2288 8888 8888 > 
8888 8888 8888 8888 - 


leg & 


073 


8 88 


000 
000 
1FF 


-_ 
m 
—_ 


1 
000 
1FE 


a8 


CHANNEL NUMBER EXAMPLE: 

USING WAC SPM QUADRANT 

LOCATION F7, F6 = OXX HEX, OXX HEX 
SB > 


(ory 1000] 100 [0000 aa 


CHANNEL NUMBERS: San =a cral 
700 = CON Sraoe: cioc 
701 = DDA, CRD, CASS 
740 = WAC 


741 = CASS 


007 |{ 078 | 


ACU — ACCUMULATOR B8DR — BUS DATA REGISTER 


_ADAPTER 0 (DATA, DEV ID, STA1, STA2) 


ADAPTER 1 (DATA, DEV ID, STA1, STA2) 
ADAPTER 2 (DATA, DEV ID, STA1, STA2) 
ADAPTER 3 (DATA, DEV ID, STA1, STA2) 


c 
002 
000 


8 8888 8 


882 8883 
88 


$288 s882 8888 8888 


$222 8888 8888 8 
8882 8888 8888 


gee 
8888 


DEVICE ID EXAMPLE: 


Soe: 


- 
m 


wv 


CHANNEL 0 


——— 


NOT USED 
PORT 1 


8 


DISKETTE 
PORT 2 
CHANNEL 


CHANNEL 10 


888 3888 


8 
[ aE 


USING DDA SPM QUADRANT 
LOCATION A7 = 22 HEX SET BY SSC F/W 
LOCATION A6 = 10 HEX 


DEVICE IDs: 
CONSOLE 
CARD READER 


WAC 
DISKETTE 


=1C 

= 08H 

CASSETTE = 2 
= FF 

= 10 


Figure 3-35 SSC Formatted Console Dump 
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irae & 18 (KSR) 


HEX 
HEX 
HEX 


FNO1 


ACU— ACCUMULATOR BDA — BUS DATA REGISTER 


ADO-3 — ADAPTERS 0-3 (DATA, DEV 1D, STA1, STA2) 
WILL BE IFF HEX IF NO DEVICE 


RN eo 
oneesne ECs EES Ee 


Leslee Ae ca ea eee 
2° 
4° 4* 
WL | WL ] WL [| SV 


*DEVICE SPECIFIC LOCATION (REFER TO APPROPRIATE MANUAL). FOR CONSOLE, REFER TO THE 
SCC CONSOLE ADAPTER MANUAL (ORDER NO. FM73, PAGE 3-4). REFER TO SUBSECTION 1.2 OF THIS 
MANUAL FOR ALL MANUAL OROER NUMBERS. 


FOR DISKETTE, REFER TO THE SSC DISKETTE ADAPTER MANUAL (ORDER NO. FN26, 
PAGES 3-2 AND 3-3). 


WAC FOR WRAPAROUND CHANNEL, REFER TO THE SYSTEM SUPPORT CHANNEL MANUAL 
(ORDER NO. FM47, SECTION IV). 


FOR A DEFINITION OF TERMS AND DESCRIPTION OF SPM WORD, REFER TO THE SYSTEM SUPPORT 
CHANNEL MANUAL (ORDER NO. FM47, SECTION IV). ; 


Figure 3-36 SPM Map for SSC Dump Format 
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ERR 1 & ERR2: 


LOCATION 1A = LSB ERROR WORD 
LOCATION 18 = MSB ERROR WORD 


SYSTEM FAULT WORD: 


ERR2* (SYSTEM BUS) ERR1* (1/0 BUS) 


A012 3 4 5 6 7 Bo12 3 4 65 6 7 
“ 
rs) <e« Oo c 
P4 (vs 
3 i, 2 a S 4 © CHANNEL DETECTED FAULT 
eos he 6 wi O ae $ & + 1. IOMDETECTED FAULT 
yee ew ae 3Be eb 
526 46¢¢2 94 a o644¢2 04 


*COMPARE 10M FAULT STATUS WORD 


ADR1, ADR2, AND ADRS: 


LOCATION 0A, 09,08 = ADDRESS OF DATA ICW (MSB, MID, LSB) 
CONSOLE = 463 
DISKETTE = 467 


STA1, STA2, & STA3: 


—— nae 


LOCATION 0D, 0C,0B = ADDRESS OF STATUS ICW (MSB, MID, LSB) 
CONSOLE = 461 
DISKETTE = 465 


CNF1 & CNF2: 


LOCATION 10 = CNF1= SPECIAL INTERRUPT (CELL, LEVEL} 
1.E.,101 = ( 0000 0001) 
HNP = 1,NML = o- CELLO LVLI1 


LOCATION 11 = CNF2= TERMINATE INTERRUPT (CELL, LEVEL) 


EXW1 & EXW2: 


LOCATION 31,30 = LOCATION OF 18-BIT LDEX/STEX OPERAND (DATA) WORD 
Exw2, EXW1 e 


PCW1, PCW2, PCW3, & PCW4: 


LOCATION 33,32 = MSB, LSB OF SECOND HALF PCW WORD 
LOCATION 35, 34 = MSB, LSB OF FIRST HALF PCW WORD 


Figure 3-37 SSC SPM Miscellaneous Byte Definitions 
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3.5.9.6 KSR-33 Teletype Console (DCF6608) 
. NOTE 


When performing KSR-33 modifications, refer to 
the following: the Teletype card entitled 
Instructions for Activating Set Options, the 
Teletype manual provided with the documentation 
package and the instructions in the following 
subsections. 


3.5.9.6.1 Removing KSR-33 Cover 


To remove the cover, proceed as follows (see Figure 3-38): 


To avoid bodily injury, the ac power cords to the 
unit must be disconnected prior to removing the 
Teletype cover. 


1. Remove the control knob from the front lower right-hand 
side of the console. 


2. Remove the nameplate from the front of the console by 
grasping the nameplate at the bottom and pulling down and 
out. 


3. Remove or loosen the four screws at the front of the con- 
Sole and the three screws at the rear of the console. 


4. Pull the platen knob off. 


5. Grasp the cover and raise it straight upward. 


SCREWS (3) 


NAMEPLATE 


PLATEN KNOB 


Figure 3-38 KSR-33 Cover Removal 
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3.5.9.6.2 Checking for Factory Incorporated Options 


Check for the options as follows: 


1. Keyboard Parity: The KSR-33 is wired for even parity. 
Refer to Teletype document 9334WD for odd parity 
operation. 


2. Automatic Carriage Return: This option is disabled at 
the factory and must remain disabled (see Figure 3-39). 


3.  Answerback: The KSR can operate on local or remote 
answerback mode. To disable remote answerback, move the 
copper colored clip from the right front of the code bar 
basket to slot 15 at the right end of the code bar basket 
(see Figure 3-39). 


AREAS 


CLIP DISABLES CLIP DISABLES 
AUTOMATIC ANSWER BACK 
CARRIAGE RETURN 


Figure 3-39 Disabling Answerback and Carriage Return 
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3.5.9.6.3 Full Duplex Option 


To 


rework the KSR for full duplex operation, proceed as 


follows: 


The KSR-33 must be in full duplex mode for proper 
operation on the system. If not in full duplex 
mode, the KSR will damage the SSC controller board. 


Locate terminal board X under the mate-and-lock con- 
nectors at the left of the console, viewing the console 
from the rear (see Figure 3-40). 


Remove the brown wire with the yellow stripe from termi- 
nal 3 of terminal board X. 


Remove the white wire with the blue stripe from termi- 
nal 4 of terminal board X. 


Connect these two wires (brown with yellow stripe and 
white with blue stripe) to terminal 5 of terminal board X 


(see Figure 3-41). 


TERMINAL BOARD X 


Figure 3-40 KSR-33 Terminal Board X 
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TERMINAL 
BOARD X 


BROWN/YELLOW 


WHITE/RED 


WHITE/BLUE 


ORANGE/GREEN 


Figure 3-41 Full Duplex Wiring 


When cabling a KSR-33 that does not have the Auto-Shutdown 
option installed, proceed as follows: 


The KSR-33 must be wired for current mode opera- 
tion; otherwise, controller boards in the system 


may be damaged. 


The current mode console adapter cable (60128478-014) that 
plugs into P2 (see Figure 3-40) of the KSR is a 4-wire cable. To 
check if the KSR is equipped for current mode operation, look at 
P2. If P2 was altered (via an adapter, etc.) to accept a differ- 
ent connector, then the KSR is not wired for current mode and 
must not be used with the system. 


The KSR-33 must be wired for 60-milliampere cur- 
rent mode operation; otherwise, damage to the 
equipment may result. 


The 60-milliampere current mode operation is indicated by a 
purple wire on terminal 8 of terminal board X and a blue wire on 
terminal 3 of the power resistor (see Figure 3-42). 
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POWER 


RESISTOR 


KEYBOARD 


CONTROL 
SWITCH 


Figure 3-42 Locating Power Resistor in KSR-33 


If these wires are not as described above, then: 


l. 


2. 


Move the purple wire from terminal 9 to terminal 8 on 
terminal board X. 


Move the blue wire from terminal 4 to terminal 3 on the 
power resistor. 


Once the proper current mode operation of the KSR-33 is 


ensured: 


l. 


2. 


3. 


Plug the console adapter cable (60128478-014) into P2 of 


Route the cable through the cutout at the bottom of the 
system cabinet. 


Locate the Console Adapter-Pac and Plug the free end of 
the cable into the receptacle on the Adapter-Pac. 


‘Verify that the console baud rate switch and the SSC 


channel switches are set correctly (see Figure 3-33). 


Replace the cover on KSR-33. Tighten the screws shown 
in Figure 3-38. Replace the trimplate, control knob, 
and platen knob. 


Plug the ac power cord into the ac receptacle at the PDU 
and connect the ac power to the system according to sub- 
section 3.3.4. 
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3.5.9.6.5 Installation and Cabling of Auto-Shutdown Option 


To 


l. 


5. 


ll. 


12. 


13. 


install the Auto-Shutdown option, proceed as follows: 


Remove the KSR-33 cover according to subsection 
3.5.9.6.1. 


Remove the back cover of the KSR-33 stand by removing the 
two screws in the upper corners of the stand. 


Place the auto-shutdown box in the rear area of the 
KSR-33 stand (see Figure 3-43). Fasten the auto- 
shutdown box to the stand with the hardware supplied. 


Connect one branch of the signal cable from the auto- 
shutdown box into the P2 receptacle of the KSR-33. Plug 
the other branch of this cable into the adapter cable 
(60128478-014). (See Figure 3-44 for the cable signal 
and wiring diagram.) 


Unplug the TTY ac power cord connector from the P4 
receptacle. , 


Using a Molex extractor tool (HT2038) or the equivalent, 


push out the white wire contact (pin 01) and the violet 
wire contact (pin 03) at P4. 


Reconnect these two extracted wires (white and violet) 
into the new (supplied) 2-pin connector, ensuring that 
the white and violet wires mate with the black and white 
wires, respectively, of the MC300H motor ac power cord. 
After mating the new connector with the motor ac power 
connector, connect the green wire on the motor ac power 
cable to the KSR-33 chassis ground. 


Plug the other end of the MC300H motor ac power cord into 
the auto-shutdown box at the receptacle that is labelled 
CONTROLLED. 

Reconnect the TTY ac power cord into the P4 receptacle. 


Plug the other end of the TTY ac power cord into the 


- auto-shutdown box receptacle labelled CONVENIENCE. 


Replace the rear cover of the KSR-33 stand, replace the 
console cover, and tighten the seven holding screws. 


Replace the nameplate. Attach the WARNING labels sup- 
plied for the KSR-33 cover as shown in Figure 3-45. 
Replace the control knob and platen knob. 


Ensure that the BYPASS switch on the auto-shutdown box is 
in the ENABLED (left) position. 
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14. Ensure that the system power switch is in the OFF posi- 
tion. Connect all the system ac power cords to the 
power source according to subsection 3.3.4. 


15. Run Test and Diagnostic program CO to verify proper 
operation. 


KSR 33 
AC POWER 


AUTO-—SHUTDOWN 
BOX 


Figure 3-43 Auto-Shutdown Installation 
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CONSOLE 
ADAPTER CONSOLE 


BO2CSL-Y01 KSR-33-P2 


TIMEQUT-00 
REC12V+ 
ASRIDC+ 


DISPIO+ 


Figure 3-44 DCF6606 Console Cable (60128478-014) 
Signal and Wiring Diagram 
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325.967 


PLACE WARNING LABEL 
ON LEFT REAR SIDE 


__- 


REAR VIEW 


PLACE WARNING LABEL 
AT INSIDE REAR OF 
RAISED LID 


PLACE WARNING LABEL 
ON RIGHT FRONT SIOE 


FRONT VIEW 
(LID RAISED) 


Figure 3-45 Auto-Shutdown WARNING Label Application 


Installation of Heavy-Duty Typewriter Console (DCF6606) 


The installation procedure for the heavy-duty typewriter con- 
sole follows: 


l. 


Ensure that the POWER switch on the system control panel 
is in the OFF (down) position (DC ON indicator must not 
be lit) and all ac power cords are disconnected. 


Ensure that the console power ON/OFF switch at the rear 


- of the console (Figure 3-46) is in the OFF position. 


Locate the adapter cable (60128478-013) and plug it into 
the receptacle at the rear of the console. (See , 
Figure 3-47 for the cable signal and wiring diagram.) 


Connect the ground lead to the ground connection on the 
console. 


Route the cable to the system cabinet and pass it through 
the cutout at the bottom of the cabinet. 


Plug the free end of the cable into the Console Adapter- 
Pac. 
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7. Connect the ground lead to the ground connection on the 
chassis assembly. 7 


8. Ensure that the system power switch is in the OFF posi- 
tion. Connect the console ac power cord (78200305-001) 
to the filtered receptacle (J07) on the PDU. 

NOTES 


1. Refer to subsection 3.5.9.2 for the switch 
configuration on the SSC and console adapter 
boards. 


2. For the DCF6606 console operation, refer to 
Product Manual 71011334. 


3. An optional stand is available for this device. 


AC POWER CORD 
(78200305-001) 


cIRCUIT 
BREAKER 


(On OFF) 
— —- 


ADAPTER CABLE 
(60128478-013) 


Figure 3-46 DCF6606 Console (Rear View) 
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CONSOLE 
ADAPTER (SARA 


BD2CSL-YO1 © 


E1ADSC+ 


(S-RTS) 
ea = 
(GND) 
EIAROY+ a 
er es on 
(REC) 
NDSTRQ-—00 REQSND+(RTS) 
CLRSND+(CTS) 
TIMEOUT—00 DTSROY+(0SR) 
CRRYON+ICD) 


ENBUAT+ 


ASRIDC+ 


DISPID+ 


ZSTOPB+ 


Figure 3-47 DCF6606 Console (SARA) Cable (60128478-013) 
Signal and Wiring Diagram 
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NOTES 
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3.5.10 Direct Interface Adapter 
The Direct Interface Adapter (DIA) is an I/O channel device 


that is used as a data and control link between the system and an 
L66 host central system. 


3.5.10.1 DIA Description 


Physically, the DIA consists of the DIA controller board 
(BF4DIA), DIA interface adapter (BG4DID), configuration panel, 
configuration panel cable, and the L66 cables. The DIA control- 
=e board (see Figure 3-48) plugs directly into the system I/0 

us. 


The BGA4DID interface board is attached to the BF4DIA board by 
seven 25-pin stacking connectors. The interface board also has 
three 44-pin, rear-edge connectors, Two of these rear-edge con- 
nectors (¥01 and Y04) are connected to either the DIA/PIA 
bulkhead or the Mini PIA bulkhead at the back of the system 
cabinet by a cable, which allows the interface signals to be 
passed to the L66 Direct Channel Adapter (DCA). The third 
rear-edge connector (Y¥03) connects to the DIA configuration panel 
(see Figure 3-48). 


The DIA circuit board contains a hexadecimal (HEX) rotary 
address switch at location B08. 


The DIA configuration panel contains rocker switch assemblies 
that determine the mailbox addresses and interrupt levels used by 
the DIA (see Figure 3-49). 


-3.5.10.2 DIA Switch Settings 


To avoid bodily injury, extreme caution must be 
exercised when accessing the DIA configuration 
panel due to the presence of voltage within the 
exposed controller board chassis. 


The switches are located within the system top dress panel 
and normally are set as shown in Figure 3-49. The first DIA 
usually is set to channel number 04. 

NOTE 


The DIA Interface-Pac may have to be removed to 
change the switch setting. 


The second DIA (if installed) usually is set to channel 
number 14, hexadecimal C. 
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TO DATANET 
0 BUS 


DIA INTERFACE 
BOARD 


(8G401D) 
{Pt BHOAOOIA 


LE AND DATANET DIA/PIA 
CONFIGURATION CONTROL ‘BULKHEAD 
PANEL ASSY (00128734) 


OR 
(LOCATED IN THE UPPER MINI DIA BULKHEAD 
FRONT DOOR) 


COAXIAL CABLES 
430140316) 
TO L66 DCA 


RIGBON CABLES 


(04910129) 
TO L66 OCA 
Figure 3-48 DIA Board Layout 
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DIA CONFIGURATION PANEL SWITCHES 


pet ee MAIL BOX 
6000 TERM 


seal 
t 


gas 
i] 
4 ‘ ' 


HNP care HNP SPECIAL HNP MAIL BOX 


NOTES 


1. 6000 TERM AND 6000 EMER ARE READ RIGHT TO LEFT. 
6000 EMER = 07,6000 TERM = 07. 


2. ALL OTHERS ARE READ LEFT TO RIGHT. 

6000 MAILBOX = 0022, HNP TERM = 02, HNP SPEC = 03, 
HNP MAILBOX = 454 (SEE NOTE 3). 

3. THE MSB OF HNP MAILBOX IS FORCED TO A ONE AND THE 
LAST TWO BITS ARE FORCED TO A ZERO. THE DIA READS 
AND CLEARS THE CONTENTS OF THIS ADORESS IN RESPONSE 
TO A CONNECT COMMAND FROM THE SYSTEM. 


ON = CLOSED = ZERO 


Figure 3-49 DIA Configuration Panel Switch Settings 
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3.5.10.3 System to L66 Cabling - 


The Direct Interface Adapter (DIA) provides the interface to 
the L66 system. The factory~installed internal cable connects 
the DIA Interface-Pac to a bulkhead panel (either cable 60128603 
for the DIA/PIA bulkhead or cable 60144248 for the Mini DIA bulk- 
head). The bulkhead panel (see Figure 3-50) is accessible from 
the rear of the system cabinet. The configuration of the 
internal cable is such that the wires from YO1 and Y04 are both 
control and data lines (refer to Tables 3-9 and 3-9.1). 


If it becomes necessary to remove or install the internal 
cable, note that: 


1. The cable, because of its configuration, must be 
installed from the back of the cabinet. 


2. JOl and J02 on cable 60128603 connect to J07 and J08, 
respectively, on the DIA/PIA bulkhead. J01, J02, and J03 
on cable 60144248 connect to J01, J02, and J03, respec- 
tively, on the Mini DIA bulkhead. 


3. The branch of the cable with the Y01l paddleboard is 
passed to the left of the system cabinet between the 
cover and the chassis that contains the DIA controller. 
aoe paddleboard is connected to Y0l on the DIA Interface-. 

ac. ; 


4. The branch of the cable with the yY04 paddleboard is 
passed to the right of the system cabinet between the 
cover and the chassis that contains the DIA controller. 
oe paddleboard is connected to Y04 on the DIA Interface- 

ac. : 


PIA mA 1A 
wt 02 ; 403 me MH 0G 


OPTIONAL DIA 


A. COMBINED DIA/PIA BULKHEAD 8, MINI DIA BULKHEAD 


Figure 3-50 System DIA/PIA Bulkhead and Mini DIA Bulkhead 
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Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data - 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 
Data 

- Data 
Data 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 
Control 


Y¥04-20 
Y04-42 
Y¥04-19 
¥04-41 
Y04-15 
Y04-35 
Y04-13 
Y04-36 
Y04-12 
Y04-32 
Y¥04-10 
Y04-31 
Y04-07 
Y04-30 
Y¥04-01 
Y04-27 
Y04-06 
Y¥04-28 
Y01-22 
Y01-43 
Y01-20 
Y01-42 
Y01-19 
Y¥01-41 
Y01-18 
Y01-39 
Y01-15 
Y01-35 
Y01-10 
Y01-30 
Y01-06 
Y01-28 
Y01-04 
Y01-25 
Y01-03 
Y01-24 
Y04-09 
Y01-07 
Y01-27 
Y01-09 
Y01-38 
Y0O1-16 
Y¥04=25 
Y04-04 
Y01-13 
Y01-36 
Y¥01-12 
Y04-43 
Y04-18 
Y04-38 
¥04-39 
Y04-16 
Y04-03 
Y04-22 


DATAOO+ 
DATAO1+ 
DATAO 2+ 
DATAO3 + 
DATAO 4+ 
DATAO5+ 
DATAO6+ 
DATAO7 + 
DATAQO8+ 
-DATA09+ 
DATA1O+ 
DATA11+ 
DATA12+ 
DATA13 + 
DATA1 4+ 
DATAL5+ 
DATA16+ 
DATA17 + 
DATA1L8+ 
DATA19+ 
DATA20+ 
DATA21 + 
DATA2 2+ 
DATA23 + 
DATA2 4+ 
DATA25+ 
DATA26+ 
DATA27 + 
DATA28+ 
DATA29+ 
DATA30+ 
DATA31+ 
DATA3 2+ 
DATA33 + 
DATA3 4+ 
DATA35+ 
DAOPRL+ 
DATEST+ 
RSTCON+ 
DIADTA+ 
DTAENA+ 
REQEST+ 
DCOPRL+ 
DCTEST+ 
DCCNCT+ 
DCDATA+ 
DCINIT+ 
SYSFLT+ 
CMDPAR+ 
DTAERR+ 
IOMERR+ 
UBUSFT+ 
DATAPR+ 
BNDSER+ 


Table 3-9 DIA to Bulkhead Signals -- Cable 60128603 


[| SEURE [BUCKHEAD 


302-01 
302-02 
J02-03 
J02-04 
302-05 
J02-06 
302-07 
J02-08 
302-09 
302-10 
502-11 
502-12 
302-13 
302-14 
J02-15 
J02-16 
J02-17 
302-18 
J02-19 
J02-20 
J02-21 
J02-22 
302-23 
302-24 
J02-25 
J02-26 
5302-27 
302-28 
302-29 
302-30 
302-31 
J02-32 
302-33 
J02-34 
J02-35 
J02-36 
301-01 
J01-02 
J01-03 
J01-04 
301-05 
J01-06 
JOl-11 
301-12 
J01-13 
JO1-14 
JO1-15 
J01-16 
JO1-17 
J01-18 
J01-19 
301-20 
301-21 
J01-22 
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Table 3-9.1 DIA to Bulkhead Signals -- Cable 60144248 


a se BULKREAD 


Data Y0 4-20 DATA00+ J02-02 
Data YO4—42 DATA0N1+ J02-03 
Data YO 4-19 DATAO 2+ . J02-04 
Data y04-41 DATA03+ g02-05 
Data yo4-15 DATAO 4+ J0 2-06 
Data YO 4-35 DATAO 5+ J02-07 
Data ¥04-13 DATAO6+ J02-08 
Data Y0 4-36 DATA0O7+ J02-09 
Data YO 4-12 DATAO 8+ J02-10 
Data YO04-32 DATAO 9+ J02-11 
Data YO 4-10 DATA1 0+ J02-12 
Data yo04-31 DATAL1+ J02-13 
Data YO 4-07 DATA] 2+ J02-14 
Data Y04-30 DATA13+ 302-15 
Data yo4-01 DATA] 4+ J0 2-16 
Data YO4-27 DATAL5+ J02-17 
Data YO 4-06 DATA1 6+ J02-18 
Data YO4-28 DATA17+ J02-19 
Data Yyo1-22 DATA1 8+ J02-02 
Data YO1-43 DATA] 9+ J02-03 
Data Y01-20 DATA20+ 302-04 
Data YO1-42 DATA21+ 302-05 
Data Yo1-19 DATA2 2+ 302-06 
Data Yyo1-41 DATA23+ 302-07 
Data yo1-18 DATA2 4+ J02~-08 
Data y01-39 DATA2 5+ 302-09 
Data Yyo1-15 DATA26+ 302-10 
Data yo1-35 DATA27+ 302-11 
Data y01-10 DATA2 8+ 302-12 
Data YO1-30 DATA2 9+ J02-13 
Data Y01-06 DATA3 0+ J02-14 
Data Yyo1-28 DATA3 1+ 302-15 
Data Yo1-04 DATA3 2+ 302-16 
Data yo1-25 DATA3 3+ 302-17 
Data Yo1-03 DATA3 4+ J02-18 
Data yo1-24 DATA3 5+ 302-19 
Control YO4-09 DAOPRL+ J01-02 
Control Yy01-07 DATES T+ 301-03 
Control YO1-27 RSTCON+ g01-04 
Control yo1-09 DIADTA+ 301-05 
Control Y01-38 DTAENA+ J01-06 
Control y01-16 REQEST+ J01-07 
Control Y¥04-25 DCOPRL+ 301-08 
Control YO4-04 DCTEST+ J01-09 
Control yo1-13 - DCCNCT+ Jg01-10 
Control Y01-36 DCDATA+ Jg0l-11 
Control yo1-12 DCINIT+ 301-12 
Control Y04-43 SYSFLT+ J01-13 
Control Y04-18 CMDPAR+ g01-14 
Control Y04-38 DTAERR+ g01-15 
Control Y04-39 IOMERR+ J01-16 
Control Y04-16 UBUSFT+ 301-17 
Control y04-03 DATAPR+ J01-18 


Control Y04=-22 BNDSER+ g01-19 
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Figure 3-51 DIA Configuration Panel Cable (60128735) 
Wiring Diagram (Sheet 1 of 2) 
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Figure 3-51 -DIA Configuration Panel Cable (60128735 
Wiring Diagram (Sheet 2 of 2) 


installed and connects Y03 on the interface board to the DIA 
configuration control panel (see Figure 3-51). (The cable is 
soldered to the panel.) The configuration panel is attached to 
the inside of the top dress panel under a protective transparent 
shield, which is opened by turning two captive screws. The cable 
from the configuration panel is secured on the left side of the 
dress panel by a cable clamp. (Refer to sub- section 3.5.10.2 
for the configuration panel switch settings.) 


| - he DIA configuration panel Cable (60128735) is factory 
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To avoid bodily injury, extreme caution must be 
exercised when accessing the DIA configuration 
panel due to the presence of voltage within the 
exposed controller boards in the chassis. 


Ensure the IOM cables are properly aligned during 
installation. Misalignment will damage the cables. 


3.5.10.3.1 66 Cabling Using a Mini DIA Bulkhead 


To connect the Mini DIA bulkhead to the L66 IOM, proceed as 
follows: 


1. Run the three 04910129 cables from the L66 IOM connector 
bulkhead through the cutout at the bottom of the cabinet. 


2. Connect the cables from Jl, J2, and J3 on the L66 IOM 
bulkhead to J01, J02, and J03 on the Mini DIA bulkhead. 


3. If the system cabinet has a TBO1, connect the ground 
cable (43B228514-75) from the L66 to TBO1 in the bottom — 
of the cabinet (see Figure 3-53). If the system cabinet | 
doesn't have a TBO1, connect the ground cable as shown in 
Figure 3-53.1. ‘ 


NOTE 


If the optional DIA has to be cabled, follow the 
procedure outlined in steps 1 and 2. 


To connect the DIA/PIA bulkhead to the L66 IOM, proceed as 
follows: ; 


1. Run the two 43D140316 cables from the L66 IOM connector 
bulkhead (see Figure 3-52) through the cutout at the bot- 
tom of the cabinet. 


2. Connect the control/status cable from Jl on the L66 IOM 
bulkhead to J07 on the DIA/PIA bulkhead. Connect the 
data cable from J2 on the L66 IOM bulkhead to JO8 on the 
DIA/PIA bulkhead. 
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Figure 3-52 L66 IOM Connector Bulkhead 


If the system cabinet has a TBO1, connect the ground 
cable (43B228514-75) from the L66 to TBO1 in the bottom 
of the cabinet (see Figure 3-53). If the system cabinet 
doesn't have a TBO], connect the ground cable as shown in 


Figure 3-53.1l. 
NOTE 


If the optional DIA has to be cabled, follow the 
same procedure as above except use J09 (control) 
and g10 (data) on the DIA/PIA bulkhead. A second 


ground cable is not required. 
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Figure 3-53 Ground Cable Installation -- 
L66 to System Cabinet TBO1 
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Figure 3-53.1 Ground Cable Installation -- 
L66 to System Cabinet E02 
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3.5.10.4 L66 I/O Bus 


The DIA communicates with the L66 DCA via a bidirectional I/0 
bus. The interface signals between the DIA and L66 DCA are 
defined in subsection 3.5.10.5. (Refer to Table 3-9 for the 
wiring list.) 


Figure 3-54 shows the DIA to L66 DCA interface lines. 


DATA / ADDRESS ~ COMMAND 
(DATAOO THROUGH DATA35) 


PARITY LINE (DATAPR) 
CONNECT RESET (RSTCON ) 
INFORMATION ON BUS (DIADTA) _ 
ADORESS- COMMAND/ DATA (OTAENA ) 
SERVICE REQUEST( REOEST) 

T&D MODE (DATEST) 
OPERATIONAL LINE (DAOPRL) 


INFORMATION ON BUS (DCDATA) 


T&V MODE (DCTEST) 
OPERATIONAL LINE (DCOPRL) 


SYSTEM 
DIA 


OCA 


BUS PARITY ERROR (DTAERR) 
TOM PARITY ERROR (UBUSFT) 
DCA PARITY ERROR ( LOMERR) 
COMMAND PARITY ERROR(CMDPAR) 
L66 SYSTEM FAULT (SYSFLT) 


BOUNDS ERROR ( 8NODSER) 


Figure 3-54 DIA/DCA Interface Lines 
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3.5.10.5 Definition of DIA/DCA Interface Lines 


The interface lines are: 


l. 


10. 


Data/Address -- Command Lines (DATAOO through DATA35): 
‘On these 36 lines, the DIA transters data, address, and 


command information to the DCA. The DCA transfers data 
to the DIA. : 


Parity (DATAPR): The Parity line is used by the DIA and 
the DCA to make the 36 data lines. This Parity signal 


consists of an odd number of Ones. 


Reset Connect (RSTCON): The Reset Connect line is used 
by the DIA to signal the DCA to reset the connect line. 
The DIA, having received the DCCNCT signal from the DCA, 
responds to the Connect. 


DIA Data for DCA on Bus (DIADTA): The DIADTA line is 
used by the DIA to signal the DCA that data or control 
(command/address) information is on lines DATAOO through 
DATA35. This line is also used by DIA to acknowledge 
receipt of DCDATA information from the DCA. 


Data/Address Enable (DTAENA): If the DTAENA line is set 
to a logic Zero, the DIA is indicating to the DCA that 
control information is on DATAOO through DATA35. If this 
line is at a logic One, then data is on the 36 data 


lines. 

Service Request (REQEST): When True, REQEST signals the 
DCA to initiate an L IOM service request. 

T&V Mode (DATEST): The DATEST line is forced True by the 
DIA when it is to enter the T&V mode involving the DCA. 
When the DIA is in functional data transfer mode, DATEST 
is False. 


Operational Line (DAOPRL): When True, DAOPRL indicates 
that the DIA is ready to communicate with the DCA. When 
False, it indicates to the DCA that the DIA is in a test 
mode and will not respond to the Connect from the DCA. 


DCA Connect (DCCNCT): When True, DCCNCT indicates a Con- 
nect from the Looe LOM. , 


DCA Data for DIA on Bus (DCDATA): The DCDATA line is 
used by the DCA to Signal that data for the DIA is 
present on lines DATAOO through DATA35. This line is 
also used by the DCA to acknowledge receipt of DIADTA 
information from the DIA. 
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Lis 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


T&D Mode (DCTEST): When the DIA forces the DCTEST signal 
True, the DIA enters the T&V mode under control of the 
L66 IOM. 


ett 


DCA Operational Line (DCOPRL): When True, the DCOPRL 
Signal indicates that the DCA is ready to communicate 


with the DIA. 

Bus Parity Error (DTAERR): When True, the DTAERR signal 
indicates that the L66 DCA detected a parity error on 
information received from the DIA. 

IOM Parity Error (UBUSFT): When True, the UBUSFT signal 
Tndicates that the Lo6 DCA received a parity error signal 
for data transferred from the L66 IOM to the DCA. 

DCA Parity Error (IOMERR): When True, the IOMERR signal 
indicates that the DCA detected a parity error on data 
transferred from the L66 DCA to the L66 IOM. 


Command Parity Error (CMDPAR): When True, the CMDPAR 
Signal Indicates that the DCA detected a parity error in 


the command/address information received from the DIA. 


L66 System Fault (SYSFLT): When True, the SYSFLT signal 
indicates that a system fault was detected while the L66 


DCA was performing a service request to the L66 IOM. 

DCA Initialize (DCINIT): When True, the DCINIT signal 
indicates that the L66 DCA received an Initialize signal 
from the L66 IOM. 


Bounds Error (BNDSER): When True, the BNDSER signal 


indicates that the DCA detected an out-of-bounds address 


from the DIA. 
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NOTES 
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3.5.11 Channel Interface Base Controller 


The Channel Interface Base Controller (CIB) is a communica- 
tions controller that interfaces with as many as four Communica- 
tions Line Adapters (CLAS). as shown in Figure 3-55. CLAs inter- 
face with either one or two lines, depending upon the type of 
CLA. Also note that some CLAs are twice the physical size of 
others. Using oversize CLAs and/or CLAs with only one interface 
reduces the number of lines serviced by each CIB. The CIB uses 
both hardware and firmware to perform its functions. All of the 
CIB hardware and firmware is housed on one module board (BF4HML), 
which plugs into the I/O bus of the system. 


3.5.11.1 CIB Description 


Figure 3-55 shows the general layout of the CIB board 
(BF4HML) and the mounted CLAs. At the top of the board there are 
two 50-pin connectors (Z01 and 202), which are used for the phy- 
sical and electrical attachment of the board to the system I/O 
bus. Figure 3-55 also shows four 1/4-size CLAs attached to the 
component side of the CIB board. A maximum of four CLAs can be 
mounted and each CLA has one cable that interfaces with one or 
two data sets, depending on the CLA type. 


es BUS : Wo 
CHANNEL NUMBER Oeue 
TCHES 


BF4HML 
B 


SUBCHANNELS 
HIGH PRIORITY 
LINE O 


MALE CONNECTORS 


DATASET 1 
(LINE 0) 
PHONE 
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WIRES 


LOCATION N18 DATASET 4 DATASET 3 
DIRECT CONNECT 
ICT Are (LINE 4) = (LINE 3) 


HEX ROTARY 


SWITCH 
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DIRECT 


Seeeeee2 
SNtereRow fore [Ofa[Go}OOIo 


Figure 3-55 CIB Board Layout and Connections 
to Communications Devices 
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3.5.11.2 CIB Switch Settings 


The CIB has two hexadecimal switches which are to be set as 
shown in Table 3-10. 


Table 3-10 CIB Switch Settings 


SWITCH LOCATION CIB TEST CHANNEL SUBCHANNEL 
B14 B15 NUMBER -| NUMBER (Octal) | NUMBER (Octal) 
- OF 06 


4 0 

4 2 1 06 
4 4 2 06 
4 6 3 

4 8 0 

4 A 1 

4 Cc 2 

4 E 3 

5 0 0 

5 2 1 

5 4 2 

5 6 3 


The synchronous direct connect baud rate is set by a hexa- 
decimal rotary switch in location N14 on the CIB board (refer to 
Table 3-11 for switch settings). 


The direct connect switches on the CIB board at 
location P06 are used only with synchronous 
operations. If asynchronous operations are used, 
the appropriate direct connect switch at P06 must 
be in the OFF position. 
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Table 3-11 Direct Connect Baud Rate 
Switch Settings - 60135403 (BMLCOO5A Only) 


Swrncn SERAING (0) 


0 0.8 
1 1.2 
2 1.76 
3 2.152 
4 2.4 
5 4.8 
6* 9.6 
re 19.2 
8 28.8 
9 32.0 
Ao 38.4 
B 57.6 
Cc 76.8 


*T&D setting. 


NOTE 
Direct connect is selected for an 
individual subchannel by the switch 
at location P06 of the CIB board. A 
switch being ON equals direct connect. 
Switch 1 = subchannel 0. 


Switch 2 = subchannel 1, etc. 
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3.5.11.3 CIB/HMLC Cabling Installation 
The procedure for installing the CIB/HMLC cables follows: 
NOTE 


Refer to subsection 3.2.3 for the information 
required to install the bulkhead cabinet. 


To avoid bodily injury, before removing covers 
and installing cables, set the ac power switch 
to OFF and set the PDU circuit breaker to OFF. 


1. Remove the side bulkhead (cabinet) covers by removing the 
screw at the bottom of the cover, using a cross-tip 
screwdriver. Lift the cover up and remove. 


2. Remove the strain relief clamps on the side of the cabi- 
net (see Figure 3-56). 


3. Install the cable through the side cutouts, leaving 
sufficient cable length to connect to the adapter board. 
Dress the cable loosely through the cable clamps and 
Strain relief areas. 


NOTE 


A cable that is to be connected to the left of 
the center of a processor/controller board must 
exit through the left side of the cabinet and 
vice versa. 


4. When the cable is connected to the correct connector, 
remove the excess slack in the bulkhead area and 
reinstall the relief clamps. Tighten the cable clamps 
and the strain relief clamps. 


5. Install the cabinet covers by aligning the pins inside 
the cover with the two brackets at the top of the cabi- 
net. Insert and tighten the screw at the bottom of the 
cover. 

NOTE 


Side cutouts in both the cabinet and the chassis 
covers make it possible to install and remove system 
cables without removing the chassis from the cabinet. 
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Figure 3-56 CIB and Console Cable Installation 
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3.5.11.4 DCF6613 Dual Autocall Adapter Switch Settings 


The hexadecimal rotary switches for the dual autocall adapter 
are located at J02 and J03 (see Figure 3-57). Set the switches 
to correspond with the line numbers of the subchanneis associated 
with the dual autocall adapter (see Table 3-12). Switch J02 is 
the lower number (higher priority). The use of the dual autocall 
adapter reduces line connectability by two. The adapter must be 
in the first or first and second board position on the HMLC. 


Table 3-12 Dual Autocall Adapter 
Switch Settings 


LINE NUMBER SWITCH SETTING 


WIANU PWN HO 
W“OWDoOWNMNWeE 


(TYPICAL 
LOCATION) 


DUAL AUTOCALL ADAPTER® 


cis 
(BF4HML) 


z02 


*BD2DAC (IP! BMLFDACA) 


Figure 3-57 Dual Autocall Adapter Switch Locations 
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3.5.11.5 DCF6610 Dual Current Loop Adapter 


The DCF6610 Dual Asynchronous Current Loop Adapter can be 
configured for 20 or 60 mA at 50 to 9,600 bps. It can be instal- 
led on the CIB in any position, subject to the configuration 
rules in subsection 3.5.2. Figure 3-58 shows the switch settings 
and IPI numbers. The 20-mA configuration should be used when 
possible. When the 60-mA configuration is required by the 
connected device, a maximum of six BD2CIAs (i-e., 12 lines) can 
be used in any five-card zone. 


3.5.11.5.1 Cable Installation in Nonbulkhead sys! 


Cable 60132380 is a 30-foot cable that plugs into the CLA and 
separates into two EIA connectors (see Figure 3-71 for cable — 
list). Cable 60132385-00X is an extension cable (X indicates the 
number of 10-foot increments up to 97, 970 feet). Cable 60134581 
is also used (refer to Table 3-16 for application). 


3.5,11,5.2 Cable Installation in Bulkhead System 


Cable 60135450 in the internal cable (refer to Figure 3-75 
for the cabling). Cable 60135449 is the external cable (refer to 
Figure 3-76 for the cabling). 


3.5.11.6 MIL-STD-188C Adapter Operation, Capacitor Location, 
and Selection - 


This subsection describes the operation, capacitor location, 
and selection (if required) for the line adapters (Communication- 
Pacs) designed to operate at levels specified by MIL~STD-188C. 
The line adapters are: 


e DCF6614 Single Synchronous Line Adapter - BD2188 (IPI 
BMLF188A) 


@ DCF6615 Dual Asynchronous Line Adapter - BD2A88 (IPI 
BMLFA88A) 


e@ DCF6616 Broadband Synchronous Line Adapter — BD2B88 (IPI 
BMLFB88A) . 

e DCF6617 High-Level Data Link (HDLC) Line Adapter - BD2H88 
(IPI BMLFH88A) . 


e@ DCF6628 High-Level Data Link (HDLC) MIL-STD-188C Line 
Adapter - BHMLD8 (IPI BMLFDL8A) 


3,5.11,6,] DCF6614 Line Adapter 
The DCF6614 Line Adapter provides an interface for one MIL- 
STD-188C synchronous full duplex data communications line. Figure 
3-59 shows the general layout of the DCF6614, mounted on the 
CIB. Up to four line adapters can be used with the CIB. 
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Pigure 3-58 Dual CLA Switch and Connector Locations 
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Figure 3-59 DCF6614 Line Adapter, Typical Installation 


3.5.11.6.2 DCF6615 Line Adapter 


The DCF6615 Line Adapter provides an interface for two MIL- 
STD-188C full duplex (4-wire) asynchronous communications lines. 
Figure 3-60 shows the general layout of the DCF6615 Line Adapter, 
mounted on the CIB. Up to four line adapters can be used with 
the CIB. Figure 3-60 also shows the location of the capacitors 
that must be installed on the line adapter for the proper config- 
uration. The value of the capacitors varies in accordance with 
the Data Communications Equipment (DCE) baud rate. Note the 
following and select the capacitors: 


1. The required capacitor size for output data lines 
DATXDA- and DATXDB- varies with the baud rates as listed 
in Table 3-13. 


2. Each output control line requires a 0.56 microfarad 
capacitor regardless of the baud rate. 
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Figure 3-60 DCF6615 Line Adapter, Typical Installation 
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Table 3-13 Output Data Line* (DATXDA-** and 
DATXDB-***) Capacitor Selections (DCF6615) 


CAPACITOR SELECTION 
BAUD RATE |. VALUE IN PART 
MICROFARADS NUMBER 


70930246-240 
04350031-012 
04350031-011 
04350031-008 
04350031-008 
04350031-006 
04350031-004 
04350031-001 
04350016-013 
04350016-012 
04350016-010 
04350016-008 
70930301-114 
04330011-022 


COOKRRPEFNN & 
ecsvsoevs08 8 © @ 
NWAO WUD ~IH 


*Both output control lines require a 
0.56-microfarad capacitor, part num- 
ber 04350031-003 or 04350023-004, 
regardless of the baud rate. 


**The capacitor for DATXDA- (line 0) is 
at location GO2C (see Figure 3-60). 


#kkThe capacitor for DATXDB- (line 1) is 
at location KO5V (see Figure 3-60). 
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3.5.11.6.3 DCF6616 Line Adapter 


The DCF6616 Line Adapter provides an interface for one MIL~ 
STD-188C synchronous full duplex data communications line. Fig- 
ure 3-61 shows the general. layout of the DCF6616, mounted on the 
CIB. Only one line adapter can be used on a CIB because of its 
high throughput requirements. It is placed on subchannel 0, 
which has the highest priority on the CIB. Figure 3-61 also 
shows the location of the three capacitors that must be installed 
on the line adapter for the proper configuration. The value of 
capacitors varies in accordance with the DCE baud rate. Note the 
following and select the capacitors: 


1. Both control signals TRDYDA+ and RQSDDA+ require a 0.56- 
microfarad capacitor (part number 04350023-004 or 
04350031-003) regardless of the mode or baud rate. 


2. Both clock signals NSYNDA+ and SPSLDA+, in nondirect 
connect mode, require a 0.56-microfarad capacitor (part 
number 04350023-004 and 04350031-003) regardless of the 
baud rate. In direct connect mode, the capacitor 
requirements vary according to the baud rates listed in 
Table 3-14. 


3. Data signal DATXDA+ capacitor values vary according to 
the baud rates listed in Table 3-14. The baud rate is 
either-a clock signal provided by the DCE or the test 
clock signal (CLKSYN-) provided by the CIB. 


4. Note that the capacitor for DATXDA+ is installed between 
TO1 and TO2 (see Figure 3-61), for NSYNDA+ it is 
installed between T03 and T04, and for SPSLDA+ between 
TOS and TO6. 
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Table 3-14 Output Signal Capacitor Selection (DCF6616) 


NSYNDAt+t AND SPSLDA+ 
(Clocks)* 


PART 
NUMBER 


043 50016-008 
04350016-008 
04350016-008 
04350016-008 
043 50016-006 
70930301-114 
04330011-022 
76952149-117 
76952149-147 
70930702-030 
76952149-141 
04330011-014 


DATXDA+t 
(Data to Line) 


CAPACITOR 
VALUE 
(microfarad) 


CAPACITOR 
VALUE 
(microfarad) 


04350031-004 
04350031-001 
04350016-013 
04350016-012 
04350016-010 
04350016-008 
70930301-114 
04330011-022 
76952149-117 
76952149-147 
76952149-145 
70930702-030 


(Between TO01 
and T02, see 
Figure 3-61) 


(Between both T03 and T04 
and T05 and T06, see Figure 
3-61) 


*Applies in direct connect mode when NSYNDA+ and SPSLDA+ are used 
as clock signals from the CIB to the DCE. In nondirect connect 
mode, a 0.56-microfarad capacitor (part number 04350023-004 or 
04350031-003) is required for all baud rates. 


ci6 MODULE 


NOTE 
VALUE OF CAPACITORS VARY DEPENDING UPON BAUD RATE OF LINE. 


Figure 3-61 DCF6616 Line Adapter, Typical Installation 
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—3.5.11.6.4 DCP6617 Line Adapter 


The DCF6617 Line Adapter: provides the following communica-~ 
tions line specific functions: 


1. Controls the communications line interface dialogs 


2. Generates the various types of control sequences for 
transmission 


3. Recognizes various types of control sequences when 
received 


4. Supplies and deletes zeros, as necessary, to provide data 
field transparency 


5. Supplies data and status information to the CIB 


6. Provides for data to be wrapped from the CIB to the 
communications line interface and back to the CIB for 
test purposes. 


Figure 3-62 shows the general layout of the DCF6617, mounted 
on the CIB. Up to four line adapters can be used with the CIB. 
Figure 3-62 also shows the location of the three capacitors that 
must be installed on the line adapter for the proper configura-— 
tion. The value of the capacitors varies in accordance with the 
DCE baud rate. Note the following and select the capacitors: 


1. Both control signals DCEDTR+ and DCERTS+ require a 0.18- 
microfarad capacitor (part number 04350016-012) regard- 
less of the mode or baud rate. 


2. Direct connect clock signals DCENSZ+ and DCESSZ+ capaci- 
tor requirements vary according to the baud rates listed 
in Table 3-15. 


3. Data signal DCETDZ+ capacitor requirements vary according 
to the baud rates listed in Table 3-15. 


4. The baud rates listed in Table 3-15 are determined by the 


normal clock input from the DCE or the test clock 
(CLKSYN+) input from the CIB when the direct connect fea- 
ture is used. 


3.5.11.6.5  DCF6628 Line Adapter 


The DCF6628 Line Adapter provides an interface for one High- 
Level Data Link (HDLC) MIL-STD-188C synchronous full duplex data 
communications line. Figure 3-61.1 shows the general layout of 
the DCF6628, mounted on the CIB, Only one line adapter can be 
used on a CIB, because of its high throughput requirements. Tt 
is placed on subchannel 0, which has the highest priority on the 
CIB e 
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CIB (BF4HML) 


Figure 3-61.1 DCF6628 Line Adapter, Typical Installation 
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Table 3-15 Output Signal Capacitor Selection (DCF6617) 


DCETDZ+ DCENSZ+ AND DCESSZ+ 
(Date to Line) i (Clocks) * 


CAPACITOR CAPACITOR 
VALUE PART VALUE 
({microfarad) NUMBER - (microfarad) 


04350016-008 
04350016-008 
04350016-008 
04350016-008 
04350016-006 
70930301-114 
04330011-022 
76952149117 


04350031-004 
04350031-001 
04350016-013 
04350016-012 
04350016-010 
04350016-008 
70930301-114 
04330011-022 


(Installed between both TOl 
and T02 and Tll and 112, 
see Figure 3-62) 


(Installed between T21 and 
T22, see Figure 3-62) 


*Applies in direct connect mode when DCENSZ+ and DCESSZ+ are 
used as clock signals from the adapter to the DCE. In non- 
direct connect mode, a 0.18-microfarad capacitor (part number 
04350016-012) is required. 


’ NOTE 
The capacitor for DCETDZ+ is installed between T21 
and T22 (see Figure 3-62), for DCENSZ+ it is 


installed between Tll and T12, and for DCESS2+ 
between T02 and T03. 
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OCF6617 BD2H88 
oR 

DeFes20 sp20LC | 
OTHER CLA 


 ocreet7 BO2HSS [ oceess7 BO2H83 4 
cae BO20LC | is BO2DLC 
ue R 
OTHER CLA - OTHER CLA 


ead 7 BO2HSS 
OCF6620 BO2Di.C 


J 
8 


Lo 


m7 
lef 
1Ry 
LJ 


----- 


Cl8 (BF4HML) 


NOTE 


THE VALUES OF THESE§ CAPACITORS VARY WITH 
THE BAUD RATE OF THE LINE. 


Figure 3-62 DCF6617 Line Adapter, Typical Installation 
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3.5.11.7 CLA/Current Mode Adapter Configuration 


The rules for CLA/Current Mode “Adapters are as follows: 


1. Synchronous dual 


Figure 3-63). 


The Level 2.1 synchronous broadband channel (current 


2. 
mode) adapter is configured as a bisynchronous broadband 
channel adapter by a jumper component in location GO4W 
(see Figure 3-64). 
3. The Level 2.2 synchronous broadband channel (current 
mode) adapter is configured as a bisynchronous broadband 
channel adapter by a switch in location BO3X (see Figure 
3-65) e 
0° 1745258 ° 
os2 
o.. e . *e,° 
* BT oh 
‘eo 
LA ee 


0 
® 
ory 
iE 
« 
por 
“Ni 
a 
e 
'e 
yA 


JUMPER HOSW FOR 
BISYNCHRONOUS MODE 


NOTE 


JUMPER IS IN FOR OPTION DCF6618 (IP! BMLF618A) BISYNC; 
JUMPER IS OUT FOR OPTION DCF6611 (IPI BMLF103A) SYNC. 


Figure 3-63 BD2LAS Board Jumper Locations 


3-117 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


® 


: er. 


ere rose 


JUMPER GO4W FOR 
BISYNCHRONOUS MODE 


NOTE 


JUMPER IS IN FOR OPTION DCF6621 (!P1 BMLF619A) BISYNC; 
JUMPER IS OUT FOR OPTION DCF6619 (IP! BMLF619A) SYNC. 


Figure 3-64 BD2CMD Board (Level 2.1, 60133392) Jumper Locations 


e 0 
748@42° ° 
ces 9,200 

¥ co®% @ 

a? 
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° o 174.584 9 
cea © 6 t 
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: © ok eo, 
eo °% 46 o °° o aa 
g e G y e o 

:) °o - 

, poe eek A eee s 
oc tyes jo i ° eg bed ° 
‘occ, | ES ——. 
: s 


231762 ° [74LS175 3341 
os oan 0° lees : 


SWITCH BO3X 


ee ee 


eoCkasy—}o 


NOTE 


SWITCH 2 IS ON FOR OPTION DCF6619(IP! BMLFG619A) SYNC; 


SWITCH 1 IS OFF, 
OFF FOR OPTION OCF6621 (IP! BMLF619A) BISYNC. 


SWITCH 1 1S ON, SWITCH 2 1S 
Figure 3-65 BD2CMD Board (Level 2.2, 60133410) Jumper Locations 
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3.5.11.8 DCF6627 Balanced Line Broadband Adapter 


The DCF6627 Balanced Line Adapter contains the logic for data 
handling, control, and interfacing between the CIB and the Bell 
Digital Data Systems Data Terminal (CCITT-V35) or the equivalent. 


Figure 3-66 shows the general layout of the DCF6627 adapter, 
mounted on the CIB. Up to four line adapters can be used with 
the CIB. 


Set the switches shown on Figure 3-66 as follows: 


OFF 


ON 
OFF |These switch sections 
OFF (are not connected. 


@eee 
&m WH 


cis 
(BF4HML) 


DCF6627 
TYPICAL INSTALLATION 


SWITCH AT LOCATION 803 


Figure 3-66 DCF6627 Balanced Line Broadband Adapter, 
Typical Installation and Switch Location 
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3.5.11.9 Cabling for Communications Devices 


After the CIB controllers are installed according to subsec- 
tion 3.5.2, connect the device cables between the CLAs and the 
communications devices. Refer to subsection 3.5.11.3 for the 
proper method of installing the cables. 


Figure 3-55 shows the typical communications device to CIB 
connections. Figure 3-67 shows the direct connect connections. 
Table 3-16 provides a list of cables, CIB Adapter-Pacs, CLA/DCE, 
and baud rates. Table 3-17 provides a list of the system config- 
urations. Figure 3-68 shows the wiring of the alternate asyn- 
chronous direct connect cable (43C239754G8). The wiring for the 
cables listed in Table 3-16 is detailed in Figures 3-69 through 
3-80 and Tables 3-18 through 3-25. 
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Table 3-16 CIB Cable Numbers, CLA/DCE, and Baud Rate List 
(Sheet 1 of 2) 
ORIGINAL 


BAUD RATE 
ASSOCIATED 
CABLE INTERNAL CABLE | QTY | EXTERNAL CABLE DCE 
60132380 & 60135450-001 60135449-001 Terminal 9,600 
60132385* pisplay 
60134581* Equi pment 
60128704 - 60140$27-00) 04910129-003 Bell System | 10,600 
201, 203, 
or 206 
ae a ea Fin! 
fe 60128738 60140528-001 fe 04910229-003 ae 
MIL-STD-168C Sync | 60128629 60140527-001 04910129-003 
Line Adapter 


MIL-STD-188C Asyne [60128704 60140527-001 04910129-003 
Line Adapter 
DCF6616 | MIL-STD-188C Broad- | 60126629 60140527-001 
band Adapter . 
DCF6617 | MIL-STD-188C HDLC 60128629 60140527-001 04920129-002 
Adapter 
DCF6618 | Dual Bisyne Line 60128704 60140527-001 04910129-003 
Adapter 
DCF6619 | Sync Current Mode 60128596 60135766-001 60135767-002 
Adapter 


DCF6620 | HDLC Adapter 60128629 60140527-001 fae a ie 


COMMUNICATIONS 
LINE ADAPTER 


Dual Asyne Current 
Loop Adapter 


DCF6610 


Dual Syne Line 
Adapter 


Bell System 
103, 112, 
113, of 
202 modem 


Dual Asyne Line 
Adapter 


Bell System 
BOlA, BO1C 
Autocall 

Units 


DCE with 
MIL~STD- 
188C 
Interface 


MIL-STD-188C 
Data Set 
or 

Terminal 


MIL-STD-188C 
Data Set . 


04910129-003 


or 
Terminal 


DCE with RS- 
232-C 
Function- 
ality with 
MIL-STD- 
1e8c ¢ 


10,800 


10,800 
72,000 


10,800 


Bell System 
201, 203, 
or 208 

modern 


Bell System 
301 of 303 
modem 


Bell System 


Bell System. 
301 or 303 
modem 


Bisync Cucrent Mode 
Adapter 


AV L3IddOdd 8 IVILNSGISNOO TISMA3SNOH 


eCTIWE 


0€0-TONA 


€8/S0 


Table 3-16 CIB Cable Numbers, CLA/DCE, and Baud Rate List 
(Sheet 2 of 2) 


EXPANDED (BULKHEAD) SYSTEM 
ORIGINAL LINES 


ASSOCIATED 
CABLE INTERNAL CABLE | ary] EXTERNAL CABLE | ory | SERVICED DCE BAUD RATE 


60128596 60135766-001 60135767-002 Bell System 
301 or 303 
modem 


60128744 60135457-001 60135458-002 Bell System 
a DDS Ter- 
minal 
CCITT-v35 
Interface, 
; 72KB or 
below 


ae a a 


COMMUNICATIONS 
LINE ADAPTER 


HDLC Current Mode 
Broadband Adapter 


DCF6622 
DCF6624 
DCF6625 


HDLC Broadband 
Balanced Line 
Adapter 


Asyne Direct Con~ 
nect FE-MA 

**Asyne Direct Con- 

nect FE-FE 


60135146-001 


Sync Direct Connect }60128767-001 
FE-MA 
*eeSync Direct Con- 


nect FE-FE 


(W17) 
60128766 (W18) 


Balanced Line Bell System 


below 


DCF6627 
Broadband Adap- ODS Ter- 
ter (CCITT-V35) minal 
CCITT-V35 
Interface, 
72KB or 


MIL-STD-188C MIL-STD-188C 
HOLC Broadband Data Set or 
Balanced Line Terminal 72KB 
Adapter or below 


60128744 60135457-001 im iZ 


DCF6628 a 60140527-001 (04910129-002 
*These are extension cables. 


#443C239754G8 is a direct substitute and includes reverse channel capability. If a reverse channel is not required, 
59400546 (WS) can be used. 
*eer€ the system is not the clock source, the async cables can be used provided a clock is on pins 15 and 17 (RS-232-C). 


AYVL3IdOud 3 TVILNSGISNOO TISMASNOH 


E7T-€ 


a€0-TONd 
T8/TT 


MKT. OPTION 


NO. FOR: 


CPS6050 
CPS6058 
CPS8802 
DCUG6641 
DCU6651 
DCP6678 
DCU6661 


DCF6610 
DCF6611 
DCF6612 
DCF6613 
DCF6614 
DCF6615 
DCF6616 
DCF6616 
DCP6617 
DCF6618 
DCF6618 
DCF6619/21 
DCF6619/21 
DCF6620 
DCF6622 


DCF6627** 
DCF6628 


MKT. OPTION 


NO. FOR: 
DCP6616 


DCP6624 
DCP6632 


DCF6011 


DCF6013,6014,6060 


DCF6010 
DCF6014,6062 
DCF6012,6053 
DCF6039 
DCF6048 


DCF6050 


DCF6015,6062 
DCF6016 ,6055 


DCF6019,6053 
DCF6054 


DCF6058=————— 


DCF6060 


Table 3-17 System Configuration Chart 


ID +] NUMBER OF| ASYNC/] BAUD 
CODE* CHANNELS | SYNC RATE 


IPI BOARD | BOARD 
NUMBER TYPE SIZE 


BMLFCLAA 
BMLF103A 
BMLF101B 
BMLFDACA 
BMLF) 88A 
BMLFAB8A 
BMLF616A 
BMLFPB88B 
BMLFHS8A 
BMLF103A 
BMLF618A 
BMLF619A 
BMLFCMSA 
BMLFDLCA 
BMLFDLDA 


—| BMLEDLEA | 


BMLFBLSA 
BMLF627A 
BMLFDL8A 


B2DCLA 
BD2LAS 
BD2ASC 
BD2DAC 
BD2188 
BD2A88 
BD2B8D 
BD2B88 
BD2H8B 
BD2LAS 
BD2LAS 
BD2CMD 
BD2CMS 
BD2DLC 
BHADLD 


BHMDL8 


/ li 
Replaced by BLMFBS8A 
1/4 ' - 
Replaced by BMLP618A 
1/4 12 


1/4 | 1/6 
Replaced by BMLF619A 
1/4 10 
1/2 | 366*** | 
1/2 36 7eee-% 
Replaced by BMLF627A 

fa 


15 
1/4 370%%* 


72,000 


10,800 
72,000 
72,000 


10,800 
72,000 


20/60 mA 

EIA 

BIA 

ACU 

MIL-STD-168C 
MIL-STD-188C 
MIL-STD~1u8C Broadband 


MIL-STD-1%8C HDLC 


BSC 
Current Mode/BSC 


EIA HDLC 
EIA HDLC Broadband 
CCITT-V35 HRLC 


CCITT-V35 Broadband ~ 
MIL-STD-188C HDLC Broadband 


*The configuration status stored in memory has an octal 40 added to the ID to signify the HMLC connection 
and an octal 20 added if connected to an ACU. 


**DCF6627 can be replaced by BMLFBLSB. 


*¢t*eExtended IDs. 


LRO Bit 2 of the Configuration Status Byte = 1. 


CIB DATASET CABLE DIRECT-CONNECT DATASET 
(SEE TABLE 3-16) CABLE CABLE 


(BULKHEAD) 
= 50 FT P TO 20 FT ar — | 


A. DIRECT CONNECT CABLING CONFIGURATION (FEMALE/FEMALE) 


CIB DATASET CABLE DIRECT-CONNECT 
(SEE TABLE 3-16) CABLE 


3 

eee 
e 

*. 

>. . : 
* J 

“Lemeer 
3 


(BULKHEAD) 


oot 50 FT urromer——a] 


B. DIRECT CONNECT CABLING CONFIGURATION (FEMALE/MALE) 


60128767 


Figure 3-67 Typical CIB Sync or Async Direct Connections 
to Terminal 


SIGNAL TERM A (P1) TERM B (P2) SIGNAL 


CHASSIS GROUND — CHASGND ne CHASGND 
TRANSMIT DATA — XMITDAT XMITDAT 
RECEIVE DATA — RECVDAT RECVDAT 
REQUEST TO SEND — RTS 

CLEAR TOSEND — CTS 

DATA SET READY — OSR 

SIGNAL GROUND — SIGGND SIGGNOD 
CARRIER DETECT — CARROET CARRDET 
REVERSE TRANSMIT — REVXMIT REVXMIT 


REVERSE RECEIVE — REVRECV REVRECV 


DATA TERMINAL READY — OTR . OTR 


CABLE PART NUMBER 43C239754G8 


Figure 3-68 Wiring of Alternate Async Direct Connect Cable 
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SIGNAL TERM A (P1) TERM B (P2) SIGNAL 


- 


CHASSIS GROUND — CHASGND CHASGND 
TRANSMIT DATA — XMITDAT XMITDAT 
RECEIVE DATA — RECVDAT , ae. ieee RECVDAT 
REQUEST TO SEND — RTS : RTS 
CLEAR TO SEND — CTS ; CTS 
DATA SET READY — DSR 


SIGNAL GROUND — SIGGND SIGGND 
RECEIVED LINE SIGNAL DETECTOR — RSD RSD 


14 
TRANSMIT CLOCK — XMITCLK 15 XMITCLK 
16 
RECEIVE CLOCK — ACVCLK 17 RCVCLK 
DATA TERMINAL READY — OTR 20 DTR 
23 


OPTION DCF6625 CABLE PART NUMBERS 60128766 (FE-FE) AND 60128767 (FE-MA). 


Figure 3-69 Wiring of Syne Direct Connect Cables 


SIGNAL TERM A (P1) TERM 8 (P2) SIGNAL 


CHASSIS GROUND ~- CHASGND 0 ————— ee 01 CHASGND 
XMITDAT 
RECVDAT 


TRANSMIT DATA — XMITOAT 02 
RECEIVE DATA — RECVDAT : 03 


ee 

REQUEST TO SEND — RTS RTS 
CLEAR TO SEND — CTS 05 CTs 
DATA SET READY — OSR OSR 
SIGNAL GROUND — SIGGND SIGGND 
CARRIER DETECT — CARRDET CARRDET 
REVERSE TRANSMIT — REVXMIT REVXMIT 
REVERSE RECEIVE — REVRECV REVRECV 
TRANSMIT CLOCK — XMITCLK XMITCLK 
RECEIVE CLOCK — RECVCLK RECVCLK 
DATA TERMINAL READY — OTR DTR 


SIGNAL QUALITY DETECT — SGQUDET SGQUDET 
— RING RING 


OPTION DCF6624 CABLE PART NUMBER 60135146 


Figure 3-70 Wiring of Async Direct Connect Cables 
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HMLC CURRENT — 
LOOP ADAPTER 
PADDLE BOARD 


Yo1 


XMTDAT+ 
XMTDAT- 


RECDAT+ 


RECDAT- 


ZMTDAT+ 
ZMTDAT—- 
RECDAT+ 


RECDAT- 


z Grouno | €<— 28 


30 FT LONG 


(BD2CLA) 


Figure 3-71 Wiring of Current Loop Adapter Cable (60132380-001) 


/~N\  stue f N 
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ee 
YELLOW i > 
Lae a ee (ce 
| 
\/ 


\ INPUT 
. TO JO1 OATA 


SET CONNECTOR 
+ 
OUTPUT 


ON CRT (TTY-R) 
Figure 3-72 Wiring of Current Loop Extension Cable 
(60132385-001 to 097) 
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INPUT 


LcsP 


OUTPUT 
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Figure 3-73 Wiring of Current Loop Extension Cable 
(60134581-001 to -097) 


GROUND (ZGNO) 


REQUEST TO SEND (ROSDDA) 


rr TERMINAL READY (TROYDA) 
2 TRANSMIT DATA LINE (DATXDA} 
REVERSE CHANNEL TRANSMITTER (RVXMTAI 


REVERSE CHANNEL TRANSMITTER (RVXMTB) 
TRANSMIT DATA LINE (DATXDBI 


RING INDICATOR (RINGDB) 


CARRIER DETECT {CRONOB) _ 
GROUND (ZGND) - ; 


INTERCONNECTIONS BETWEEN DUAL ACLA AND LINES 
“NOT AN EIA STANDARD CONNECTION 


1 
DUAL SYNCHRONOUS 
AND DUAL aa 


us 
COMMUNICATIONS 
LINE ADAPTER (ACLA) 


18 


Figure 3-74 Wiring of Dual Sync Line Adapter Cable (60128704) 
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Table 3-18 Wiring of Dual Autocall Cable 
(60128738-002) 


TERMINAL B | ATT-aA | ATT-B FUNCTION 


D-02 ACDPRA+ 
D-07 GND 
D-03 ACACRA+ 
D-07 GND 
D-04 ACCRQA+ 
D-07 GND 
D-05 AC PNDA+ 
D-07 GND 
D-06 ACPWIA+ 
D-07 GND 
D-13 ACCOSA+ 
D-07 GND 
D-14 ACNB1A- 
D-07 GND 
D-15 ACNB2A- 
D-07 GND 
D-16 ACNB4A- 
D-07 GND 
D-17 ACNB8A- 
D-07 GND 
D-22 ACDLOA+ 
D-07 GND 
F-22 ACDLOB+ 
F-07 
F-17 
F-07 
F-16 
F-07 
F-15 ACNB2B- 
F-07 GND 
F-14 ACNB1B- 
F-07 GND 
F-13 ACCOSB+ 
F-07 
F-06 
F-07 
F-05 AC PNDB+ 
F-07 GND 
F-04 ACCRQB+ 
F-07 GND 
F-03 ACACRB+ 
F-07 GND 
F-02 ACDPRA+ 
F-07 GND 
SHLD-TAP GND 
SHLD-TAP GND 
SHLD-TAP GND 
SHLD-TAP GND 
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Table 3-19 Wiring of MIL-STD-188C 
Sync Cable (60128629-001) 


TERMINAL B FUNCTION 


RECCLK 


XMTDATA 
GRD 
NEWS YNC 
GRD 
SPEEDSL 
GRD 
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Table 3-20 Wiring of Syne Current 
Mode Adapter Cable (60128596) 


TERMINAL A | TERMINAL B | FUNCTION | 


Ben 
DATREC+ 


RQSEND+ 


CLSEND+ 


SETRDY + 
RINGDA+ 
CARDET+ 
TRDYDA+ 
CLKXMT+ 


SPARE 
CLKREC+ 
LOCTST+ 


CLKEXT+ 
CLKEXT- 


Table 3-21 Wiring of Broadband 
Line Adapter (60128744) 


TERMINAL A | TERMINAL B | FUNCTION | 


RQSEND+ 
GND. 
CCSEND+ 
GND 
CARDET+ 
GND 
SETRDY+ 
GND 
DATXMT+ 
DAT XMT- 
DATRBL+ 
DATRBL- 
CLKRBL+ 
CLKRBL- 
CLKXBL+ 
‘CLKXBL- 
XMTCLK+ 
XMTCLK- 
TRDYDA+ 
GND 
RINGDA+ 
GND 
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FUNCTION 


XMTDAT+ 
XMTDAT- 
422GND 


J02 


RECDAT+ 
RECDAT- 


XMTDAT+ 
XMTDAT- 
422GND 


RECDAT+ 
RECDAT- 


Figure 3-75 Wiring of Dual Current Loop 
Internal Cable (60135450) 


FUNCTION 


XMTDAT+ 


XMTDAT— 
422GND 


RECDAT+ 
RECDAT- 


SHLO 


DRAIN WIRE 


Figure 3-76 Wiring of Dual Current External Cable (60135449) 
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ie DATA SET FUNCTIONS 


BX20WC 
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VIOLET 
LE vou 16 © aaae — XMITREV 
g = 04 0 aon —_ RECREV CHANNEL 
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Figure 3-77 Wiring of Sync and Async Internal Cable (60140527) 
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Figure 3-78 Wiring of Dual Autocall Internal Cable 


FUNCTIONS 
—— 


ZGND 
ACDPRA+ 
ACACRA+ 
ACCROA+ 
ACPNDA+ 
ACPWIA+ 
ACCOSA+ 


ACNBIA- 
ACNB2A- 
ACNB4A- 
ACNBSA— 
ACDLOA+ 


ACDLOB+ 
ACNBSB- 
ACNB4B- 
ACNB28+ 


accoss+ 
ACPWIB+ 
ACPNDB+ 
ACCROB+ 
ACACRB+ 
ACOPRB+ 
ZGND 


(60140528) 


Table 3-22 Wiring of Sync Current Mode 
Adapter Internal. Cable (60135766) 


TERMINAL A 


A-06 


J-0101 
J-0102 
J-0103 
J-0104 
J-0105 
J-0106 
J-0107 
J-0108 
J-0109 
J-0110 
J-0111 
J-0112 
J-0113 
J-0114 
J-0115 
J-0116 
J-0117 
J-0118 
J-0119 
J-0120 
J-0121 
J-0112 


DAT XMT- 


“GND 


DATREC+ 
GND 
RQSEND+ 
GND 
CLSEND+ 
GND 
SETRDY+ 
RINGDA+ 
CARDET+ 
TRDYDA+ 
CLK XMT+ 
GND 
SPARE 
GND 
CLKPEC+ 
GND 
LOCTST+ 
GND 
CLKEXT+ 
CLKEXT- 


Table 3-23 Wiring of HDLC vV35/DDS 


Internal Cable (60135457) 


TERMINAL A TERMINAL B FUNCTION 


3-0101/ 
J-0102 
J-0103 
3J-0104 
J-0105 
J-0106 
J-0107 
3J-0108 
J-0109 
J-0110 
J-0111 
J-0112 
J-0113 
J-0114 
J-0115 
J-0116 
J-0117 
J-0118 
J-0119 
J-0120 
J-0121 
J-0122: 


3-134 


RQSEND+ 
GND 

CCSEND+ 
GND 

CARDET+ 
GND 

SETRDY+ 
GND 

DATXM T+ 
DAT XMT- 
DATRBL+ 
DATRBL- 
CLKRBL+ 
CLKRBL- 
CLKXBL+ 
CLKXBL- 
XMTCLK+ 
XMTCLK- 
TRDYDA+ 
GND 

RINGDA+ 
GND 
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Table 3-24 Wiring of HDLC Current Mode 
External Cable (60135767) 


TERMINAL A TERMINAL B FUNCTION 


P-0101 DAT XMT- 
P-0102 GND 
P-0103 DATREC+ 
P-0104 GND 
P-0105 ROQSEND+ 
P-0106 GND 
P-0107 CLSEND+ 
P-0108 GND 
P-0109 SETRDY+ 
P-0110 RINGDA+ 
P-0111 CARDET+ 
- P-0112 TRDYDA+ 
P-0113 CLKXMT+ 
P-0114 GND - 
P-0115 SPARE 
P-0116 GND 
P-0117 CLKPEC+ 
P-0118 GND 
P-0119 LOCTST+ 
P-0120 GND 
P-0121 CLKEXT+ 
P~0122 CLKEXT- 


Table 3-25 Wiring of HDLC V35/DDS 


External Cable (60135458) 


TERMINAL B FUNCTION 


RQSEND+ {7 
GND 
CCSEND+ 

P-0104 GND 

P-0105 CARDET+ 

P-0106 GND 

P-0107 SETRDY+ 

P-0108 GND 

P-0109 DATXMY+ 

P-0110 DAT XMT- 

P-0111 DATRBL+ 

P-0112 DATRBL- 

P-0113 CLKRBL+ 

P-0114. CLKRBL- 

P-0115 

P-0116 

P-0117 

P-0118 

P-0119 

P-0120 

P-0121 


P-0122° 
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CONNECTION DIAGRAM 
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TERMINAL LOCATIONS 
(FRONT VIEW OF CONNECTOR) 


Figure 3-80 Wiring of External Cable (04910129) 
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NOTES 


3-137 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


3.5.12 System I/O Bus 


Figure 3-81 shows the terminal locations of a typical bus 
connector. Table 3-26 lists the bus signals and the connector 
terminals on which the signals appear. The bus signals are 
shared by both the I/O bus and system bus. The signals are also 
defined in this subsection. 


KEY 


FRONT VIEW 
201 AND 202 (SEE NOTE) 


KEY 
01 49 


REAR VIEW 
Z01 AND Z02 (SEE NOTE) 


NOTE 


AS VIEWED FROM THE FRONT OF THE CABINET, 201 IS ON THE RIGHT AND Z02Z IS ON THE LEFT. 
AS VIEWED FROM THE REAR OF THE CABINET, Z01 IS ON THE LEFT AND 202 1S ON THE RIGHT. 


Figure 3-81 Typical Bus Connector Terminal Locations 
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Table 3-26 System Bus Interface Lines (Sheet 1 of 2) 


LOCATION 
CONN. PIN 


Timing Bus Request 
Data Cycle Now 


BSDTOA- 
BSDTO0- 
BSDT0O1- 
BSDT02- 
BSDT03~- 
BSDT04- 
BSDTO05- 
BSDT06- 
BSDTO7- 
BSDTOB- 
BSDTO 8- 
BSDT09- 
BSDT10- 
BSDT11- 
BSDT12- 
BSDT13- 
BSDT1 4~ 
BSDT1L5- 
Address Bit BSADO0- 
BSADO1- 
BSAD02- 
BSADO03- 
BSAD04- 
BSAD05- 
BSAD06- 
BSADO07- 
BSADO8- 
BSADO9- 
BSAD10- 
BSAD11- 
BSAD12- 
BSAD13- 
BSAD14- 
BSAD15- 
BSAD16- 
BSAD17- 
BSAD18- 
BSAD1 9- 
BSAD20- 
BSAD21- 
BSAD22- 
BSAD23~ 


Information Data Bit 


wWwanauUie Wh oO 
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Table 3-26 System Bus Interface Lines (Sheet 2 of 2) 


FUNCTION LOCATION 
CONN. PIN 


Memory Reference BSMREF- 


Control Accompanying 


Transfer Bus Byte BSBYTE- 
Bus Write BSWRIT- 
Second Half Bus BSSHBC- 
Cycle 
Double Pull BSDBPL~- 


Lock BSLOCK- 


BSREDD- 
BSYELO- 
BSDP00- 
BSDPO 8- 
BSAP00- 


Red 
Yellow | 

Data Parity Left 
Data Parity Right 
Address Parity 


Integrity Accompanying 
Transfer 


Static Integrity Logic Test Out BSQLTO- 
Logic Test In BSQLTI- 
Logic Test Active} BSQLTA- 


Miscellaneous Control Master Clear BSMCLR- 
Power On BSPWON+ 
Resume BSRINT- 


Interrupting 


BSAUOK+ 
BSBUOK+ 
BSCUOK+ 
BSDUOK+ 
BSEUOK+ 
BSFUOK+ 
BSGUOK+ 
BSHUOK+ 
BSIUOK+ 
BSMYOK+ 


Tie-Breaking Network 


Timing Sianal 


The following five signals accomplish the handshaking func- 
tion on the bus: 


1. Bus Request (BSREOT-): When True, this signal indicates 


that one or more units on the bus requested a bus cycle. 
When false, there are no pending bus requests. 
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2. Data Cycle Now (BSDCNN-): When True, this signal indi- 
Gates that a specific source (master unit) is making a 
bus transfer and placed information on the bus for use by 
some specific destination (slave unit). When False, the 


bus is idle or between bus cycles. 


3. ACK (BSACKR-): When True, this signal indicates to the 
Master unit that the slave unit is accepting this 
transfer. 


4. NAK (BSNAKR-): When True, this signal indicates to the 
master unit that the slave unit is refusing this trans- 
fer. 


5. WAIT (BSWAIT—): When True, this signal indicates to the 
master unit that the slave unit is busy and cannot accept 


the transfer at this time. — 


Information Signals 


The following 42 signals are transferred as the information 
content of each bus cycle. These 42 signals are each valid for 
use by the destination (slave) on the leading edge of the strobe 
signal (delayed 60 nanoseconds from BSDCNN-). 


1. Data Lines (BSDTOA- through BSDT15-): These 18 lines 
constitute an 18-bit word of information transfer. This 
information can be in the form of true main memory data, 


address information (source identification), control 
information, register information, or Status information. 


2. Address Lines (BSADOO- through BSAD23-): These 24 
address lines have either of two interpretations, 


depending on control line Memory Reference (BSMREF-). 


Control Accompanying Transfer 


The following signals for each bus cycle control the informa- 
tion signals: 


1. Memory Reference (BSMREF-): When True, this signal indi- 
cates that the address leads contain a memory address. 
When False, this signal indicates that the address leads 
contain a channel address and a function code. 

2. Bus Byte (BSBYTE-) : When True, this signal indicates 


that the current transfer is a byte transfer rather than 
a-word transfer. 


3. Bus Write (BSWRIT—) : When True, this signal indicates 
that a master unit is requesting a slave unit to execute 


a write cycle. 
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4. 


5e 


6. 


Second Half Bus Cycle (BSSHBC-) This signal is used by 
the master unit to indicate to the slave unit that this 
is the information previously requested. From the time a 
pair of units on the bus started a read operation until 


the second cycle occurs to complete the transfer, both 
units are busy to all other units on the bus. 


Bus Lock (BSLOCK=-): This signal is used by the master 
anit to reference memory in the read modify write or 
double word mode and locks out any other unit that is 
trying to break into the operation. If a test and set 
memory (BSLOCK- low, BSSHBC- high) is being performed 
and the lock is already set, the memory sends a NAK to 
master unit. If the lock is not set, it is set and the 
memory sends an ACK to the master unit. If a reset mem- 
ory (BSLOCK- low, BSSHBS- low) is performed, memory 
responds to the master unit with an ACK. 


Bus Double Pull (BSDPBL-): When True, this signal indi- 
cates that the master is requesting a double word operand 
from the slave. During the first second half bus cycle, 
BSDBPL- is redelivered to the requesting unit, indicating 


that another word follows. 
NOTE 


If a single word fetch memory is installed on 
the system, BSDBPL- is not redelivered during 
the second half bus cycle, notifying the 
requesting unit that only single word opera- 
tions can be performed. 


Integrity Accompanying Transfer 


The following signals accompany transferred information for 
verification and to indicate any corrections performed: 


Lay 


Red (BSREDD-): When True, this signal indicates that the 
accompanying transferred information is in error. On 
memory read responses, it indicates an uncorrectable 
error in the data. In a controller, the result is to set 
a status bit. 


Yellow (BSYELO-): When True, this signal indicates that 


the accompanying transferred information is correct, but 


a correction operation was performed. It designates that 
a single bit error and maintenance action should be per- 
formed if occurrence is frequent and in multiple loca- 
tions. On a memory read response, it indicates that an 
error was found and successfully corrected. In a con- 
troller, the result is to set a status bit. 


3. Data Parity Left Byte (BSDPO0-): This signal contains 
odd parity for bits 0 through 8 of the data bus. 
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4. 


5. 


Data Parity Right Byte (BSDP08-): This signal contains 
odd parity tor bits 5 through 17 of the data bus. _ 


Address Parity (BSAPO0-): This signal contains odd 
parity for bits 0 through 7 of the address bus. 


Static Integrity 


The following signals verify the continuity of the bus and 
provide a path to indicate successful completion of resident 
logic tests: 


l. 


2. 


3. 


Logic Test Out (BSQLTO-): This signal travels the entire 
length of the bus, passing through each and every connec— 
tor, cable, and terminator in the system, and if continu- 
ous, indicates that the bus has no vacant slots nor miss- 
ing connectors. This signal also indicates that each 
unit successfully completed its resident logic test. 


Logic Test In (BSQLTI-): This signal performs the same 
unction as the Logic Test Out (BSQLTO-) signal. 


uality Logic Test Action (BSQLTA-): When True, this 
Signal Tndtcates that at least one unit on the bus did 
not successfully complete its logic test or that there is 
a break in continuity on the bus (i.e., a unit is not 
installed). MSQLTA+ is also True, momentarily, for the 
Master Clear signal. 


Miscellaneous Control 


The following signals perform control functions on the bus, 
but are completely asynchronous to the bus cycle: 


l. 


2 


3. 


Master Clear (BSMCLR-): This signal is normally False 


and becomes True when the Master Clear (CLR) push button 


on the CPU control panel is pressed. When signal BSMCLR- 


is True, the units on the bus initialize. In addition, 


units capable of doing so, run a logic test. Successful 
completion of the logic test is indicated by passing on 
the input signal BSQLTI- to the next unit as BSQLTO-. To 
be recognized by units on the bus, Bus Clear must be True 
for at least 500 nanoseconds and have clean edges. 


Power On (BSPWON+): This signal is True when all power 
Supplies in the system are operating correctly. 

Resume Interrupting (BSRINT—): This signal is a 200- 
hanosecond pulse, which is issued by the CPU whenever it 
completes a level change. When this signal is received, 


each destination that was previously interrupted and 
refused (NAK from CPU) reissues the interrupt. 
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Tie-Breaking Network | 


The tie-breaking network signals are: 


1. Tie-Breaking Networks (BSAUOK+ through BSIUOK+): All 
potential master units look at these Lines to determine 
if units of higher priority requested the system bus. If 
these signals are all high, the requesting master unit 


receives the system bus and can send BSDCNN-. 


2. Tie-Breaking Network (BSMYOK+): This signal indicates 
that a master unit's request flip-flop was not set, 20 
nanoseconds elapsed, and units of a higher priority on 
the system bus did not want the cycle. 


For additional information on the system 1/0 and system bus, 
refer to the system CPU manual (subsection 1.2 contains the man- 
ual order numbers). 
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3.6 SYSTEM EXPANSION 


System modification can involve the addition of optional 
controllers and related equipment, and the expansion of memory. 
All controller boards, adapters, and Memory-Pacs for a fully 
expanded system are contained within the basic cabinet. 


This subsection provides the: required instructions for the 
addition of communications or memory extension chassis, 
controller boards, and related equipment. 


To avoid bodily injury, before starting the 
following procedures ensure that the Power ON/OFF 
switch, located on the control panel housing, is 
placed in the OFF position, the PDU circuit 
breaker is placed in the OFF position, and that 
all ac power cords to the system are disconnected 
from their source of power. 


36.3 pve enn ton: Chaaaia teenies 


Chassis expansion can include the addition of up to two 
communications extension chassis on the I/O bus, and one memory 
extension chassis on the system bus. The extension chassis can 
be either a 5- or 10-card chassis, depending on the system 
configuration. Refer to the configuraton rules for chassis to 
rack relationships (subsection 3.5.1) before starting the 
following procedure. 


To install a 5- or 10-card extension chassis in the basic 
cabinet, proceed as follows: 


. 


To avoid bodily injury, before starting the 
following procedure ensure that the Power ON/OFF 
switch, located on the control panel housing, is 
placed in the OFF position, the PDU circuit 
breaker is placed in the OFF position, and that 
all ac power cords to the system are disconnected 
from their source of power. 


1. Set the Power ON/OFF switch on the system control panel 
housing to the OFF position (ensure that the DC ON 
indicator is extinguished on the system control panel). 
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Set the PDU circuit breaker (on the PDU front panel) to 
the OFF position. 


Disconnect all ac power cords to the system from their 
source of power. 


Open the front upper and lower doors, and rear door of 
the basic cabinet. 


If applicable, remove the basic cabinet right-side panel; 
otherwise, with the expansion (bulkhead) cabinet already 
attached to the basic cabinet, open the front and rear 
doors of the expansion (bulkhead) cabinet. 


Remove the filler panel from the designated area of the 
basic cabinet, where the new extension chassis is to be 
installed. 


Temporarily remove any bulkheads interfering with the 
installation of. the extension chassis, saving the 
hardware for reinstallation later. 


Open the carton containing the extension chassis and 
installation kit. Check that the contents of the kit 
match the itemized parts list and that none of the items 
are missing or damaged. 


Refer to the illustration and parts list in Figure 3-82 
and install the extension chassis in the cabinet as 
follows: 


NOTE 


Proper placement of the card chassis in the 
cabinet requires that the slide tray supports be 
installed to the cabinet frame at the appropriate 
locations aS shown in Figure 3-82. A clearance of 
approximately 1/8-inch (0.32 cm) between the 
chassis after installation is normal, and is 
dependent upon the location of the slide tray 
supports. 


a. Align the slide tray support (item 1) to the cabinet 
side frame mounting holes, so that the bottom holes 
of the slide tray supports are exactly aligned as 
shown in the cabinet side view of Figure 3-82. 
Install four TORX screws (item 12) through the top 
and bottom holes of the slide tray support and fasten 
securely to the cabinet side frames. 


b. Repeat step a. for the opposite slide tray support 
(item 1). 
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PARTS LIST 


ITEM 
IDENTIFICATION NO. DRAWING TITLE 


Kiana 


—_ REFERENCE ONLY 
{REAR CABINET FRAME} 


60141447-001 SLIDE TRAY SUPPORT 
3 60143928-003 EXTENSION repre HSCARD) 
3 60141670-001 UPPER pal SUPP 
4 60141567-001 NUT PLATE 
5 60141671-001 SUPPORT PLATE 
6 03010228-001 TORX-HD SCREW 5/16 
7 60128386-001 BUS EXTENDER CABLE 
8 60128379-001 CABLE KEEPER 
POWER SUPPLY (2) 9 60131128-010 GROUND CABLE 
FACTORY INSTALLED 60133618-001 DAMPENING STRIP 
TO CHASSIS) 60150030-001 RETAINING BAR 
(FRONT CABINET FRAME) 03010231-003 TORX-HD SCREW 8-32 


POWER SUPPLY 
[~ THUMB SCREW 


NUT AND GROUND STUD CAP 
(SUPPLIED Witt CHASSIS) 


TO £02 GND 
sTuD 


: UD ON 
wm CAB BASE 
( 


(REAR CABINET FRAME) 


; TNS a = 
ae 


| —~- REFERENCE ONLY 


REFERENCE ONLY 
(FRONT CABINET 
FRAME) 


. RUBBER STRIP 
(PART OF ITEM 11) 


REFERENCE ONLY 


(SEE CABINET SIDE VIEW FOR LOCATING DIMENSIONS) Figure 3-82 Ten-Card Chassis 
Installation 
(Sheet 1 of 2) 
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SIDE VIEW OF CABINET 


ae 1 
5-CARD COMMUNICATIONS 
EXTENSION CHASSIS | 
{SecINCHES i ee ETAT 
1/8-INCH (0.32 cm) 
4.06 cm) aes od CLEARANCE BETWEEN 
CHASSIS 
; REFERENCE ONLY 
TOP OF EXISTING CHASSIS 10-CARD COMMUNICATIONS | 
EXTENSION CHASSIS 
| 
tances eine ae ree! 
{4,06 cm} ee ED (EE TES U8ANCH (0.32 cm) 
: ’ CLEARANCE BETWEEN 
; CHASSIS 
; REFERENCE ONLY 
TOP OF EXISTING CHASSIS 
ae BASIC 10-CARD CHASSIS t 
| 
BASE OF EXISTING CHASSIS —— 
——— a ee = 1/8-INCH (0.32 cm) 
CLEARANCE BETWEEN 
oo 5-CARD MEMORY EXTENSION CHASSIS Sheree ONLY 
(9.90 em) 
A) 
SLIDE TRAY 
Poonon MOUNTING 
LOCATIO! 
{eOTTOM HOLE OF BRACKET} 
LOCATION OF SLIDE TRAY SUPPORTS 
Figure 3-82 Ten-Card Chassis 
Installation 
(Sheet 2 of 2) 
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The extension chassis is shipped with the power 
supplies installed at the rear of the device. Two 
persons are required when lifting the chassis. 


j. 


k. 


With another person assisting, place the extension 
chassis (item 2) onto the left and right Slide tray 
supports (item 1) and slide it in from the front of 
the cabinet to the rear. Check the space between the 
new and existing chassis. It should be approximately 
1/8-inch (0.32 cm), as shown in Figure 3-82. ; 


Attach two upper tray supports (item 3) to the nut 
plates (item 4) at the rear of the chassis (next to 
the top power supply thumb screws), using two screws 
(item 12). : 


Fasten each upper tray support (item 3) to the 
cabinet frame with two screws (item 12). 


Attach two support plates (item 5) to the nut plates 
(item 4) at the rear of the chassis (next to the 
bottom power supply thumb screws), using two screws 
(item 12). 


Fasten each support plate (item 5) to the Slide tray 
supports (item 1) using two screws (item 12). 


Fasten the front of the extension chassis to the 
frame with four screws (item 6). 


Connect the ground cable (item 9) from the extension 
chassis ground stud (E05), to the ground stud (E02) 
at the base of the cabinet. 


Dress and secure the ac power cords from the 
extension chassis power supplies to the cable clamps 
provided on the cabinet sides, and connect the male 
plugs to the PDU receptacles located at the base of 
the cabinet (Refer to subsection 3.3.5 for proper 
load distribution for the PDU). 


Install the bus extender ribbon cables between the 


extension chassis and existing chassis (refer to 
subsection 3.6.2). 
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3.6.2 ¢] is to C] is pues i 


After installing the extension chassis in the system cabinet, 
the bus segments (Both I/O and System bus) must be connected in 
order for the bus segments to have continuity. To perform this 
operation, refer to Figure 3-82 and proceed as follows: 


NOTE 


The segments of the bus within each chassis must be 
connected in order for the bus to have continuity 
between chassis. 


Using a 6mm ALLEN-head key (see Figure 3-6.2), unlock and 
Swing open the system control panel. 


Remove the two TORX-head screws securing the retaining 
bar to the left side of the basic 10-card chassis and 


remove the retaining bar. Remove the dampening strip 
securing the boards to the chassis and set the items 
aside for reinstallation later. 


If the system bus is to be extended, remove the memory 
board at the bottom of the basic chassis. If the 

is to be extended, remove the terminator or controller 
board at the top of the basic chassis. 


Plug one end of a bus extender ribbon cable (item 7) into 
the bottom connector of the upper chassis (see Figure 
3-82). : 


Slide the free end of the cable through the cutout in the 
bottom of the upper chassis, through the cutouts in the 
lower chassis, and plug the cable into the top connector 
of the lower chassis. 


‘Repeat the previous two steps for the bus segments on the 
other side of the chassis and then attach a cable keeper 
(item 8) onto each cable. 


Proceed in a similar manner for each newly installed 
extension chassis. 


After installing the bus extender cables, install or 
reconfigure the controllers or memory boards as described 
in subsection 3.6.3. 
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When expanding a system, it may be necessary to install 
additional boards into the basic or extension chassis, and in 
some cases, to relocate the boards in order to establish the 
correct priority allocation. In all cases, refer to rules for 
controller to chassis relationships (subsection 3.5.2), prior to 
performing the following procedure. 


To install or relocate the boards in the basic or extension 
chassis, proceed as follows: 


1. Refer to the new Computer Configuration Sheets (CCS), 
shipped with the installation kit, and determine the 
board allocation for the new system configuration. 


NOTES 


1. If any controller boards have to be moved from 
the basic 10-card chassis to the new extension 
chassis, the device cables must be 
disconnected from all adapter boards. Make 
sure that the cable labels are clearly marked 
for easy reconnection. 


2. Device cables are routed along the sides of 
the basic 10-card chassis or along the sides 
of the new extension chassis, depending on the 

' adapters into which they plug. Ensure that 
they are fed on the correct side. This is 
important because the cables are designed to 
plug into adapters on one side only. 


3. Whenever additional boards are added to the 
system, it may be necessary to readjust the 
system power supplies (+5Vdc). Subsection 
3.3.6 provides instructions for power supply 
adjustments. 


4. If the system expansion requires the addition 
of adapters/memory-pacs, ensure that the 
adapter stacking connectors are installed 
correctly (refer to subsection 3.6.4). 


2. Identify and label any cables that are to be moved. 
Route the cables to the new location in the extension 
chassis. 


05/83 
3-151 FNO1-03C 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


NOTE 


Ensure that the hexadecimal rotary switches and 
jumpers on the memory and controller boards are 
set correctly (refer to subsection 3.5 for switch 
and jumper locations for the system boards). 


3. With reference to the new CCS, insert the boards into the 
correct slots of the appropriate chassis. 


4. Connect the device cables to the correct adapter boards. 
The cables should be labeled for easy installation. 


5. Replace any bulkheads that were temporarily removed. 


6. Connect the other end of the new device cables to the 
system bulkhead locations according to the new CCS. 


7. Install the dampening strip (item 10) to the extension 
chassis by firmly pressing it over the front of the 
chassis boards. 


8. Install and secure the retaining bar (item 11) to the new 
extension chassis, using two TORX~head screws (item 12). 


9. Replace the dampening strip and retaining bar that were 
removed from the basic 10-card chassis, and then close 
and secure the system control panel. 


10. Replace any cabinet side panels that were temporarily 
removed. 


11. Reconnect all ac power cords to their power source. 
12. Close the cabinet front and rear doors. 
13. Power up the system and verify satisfactory system 


“operation by performing the system checkout as described 
in subsection 3.4 


3.6.4 Adapter Stacking Connector 


Figure 3-83 illustrates the adapter stacking connector and 
the part numbers associated with the connector. 
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TOP STIFFENER ASSEMBLY 


STACKING CONN 


INSULATOR 
BOTTOM STIFFENER 


PART NUMBER 


STACKING CONNECTOR 
TOP STIFFNER ASSEMBLY 60133844-001 
BOTTOM STIFFNER 60128104-001 


60128110-001 


INSULATOR 


Figure 3-83 Adapter Stacking Connector 
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IV 
FAULT ANALYSIS 


This section of the manual provides fault analysis informa- 
tion to help diagnose system malfunctions. Subsection 4.1 con- 
tains a step-by-step test procedure that checks all the system 
assemblies and isolates faulty units. . Subsection 4.2 contains 
general reference information on the system operation and assem- 
blies. Included are interrupt vectors, fault handling data, 
control words, indirect control words, word formats, and instruc- 
tion sets. 


4.1 SYSTEM FAULT ANALYSIS 


The procedures contained in this subsection test the system 
in a logical sequence that follows the Fault Analysis Flow Chart 
(see Figure 4-1). This subsection contains the following: 


Fault Analysis Flow Chart 

Initial Fault Analysis 

Quality Logic Tests (QLTs) 

Extended Quality Logic Tests (E-QLTs) 
Test and Diagnostic Procedures (T&DS). 


4.1.1 Fault Analysis Flow Chart 


The Fault Analysis Flow Chart provides a step-by-step proce- 
dure for determining faults within the system and is a guide to 
this section. ~ 
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SOFTWARE YES ANALYZE 
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NO 


INITIAL 
FAULT 
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(SEE 4.1) 


RUN OLTs 
(SEE 4.1.4) 
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NO REFER 
CHECK LED TO414 


YES 


RUN E-QLT: 
SEE 4.1.5} 
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ATTEMPT 
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Figure 4-1 Fault Analysis Flow Chart 
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4.1.2 Initial Fault Analysis 


When a failure occurs and a software dump cannot be obtained, 
the first step is to determine the possible cause and the state 
of the system by using the operator control panel. Figure 4-2 
shows the control panel and Table 4-1 summarizes the operator 
control panel operations. 


NOTE 


If at any time the LED indicator marked INT 
remains ON after pressing the EXECUTE push 
button, the CPU is either hung up or in a non- 
interruptable fault state. Press the CLEAR 
push button. Display and record AO and the 
type of instuction at and before that location. 


If a software dump can be obtained and the software is 
rebooted without problems, then the dump should be analyzed to 
determine the associated hardware that may have caused the prob- 
lem or to determine if it is a software problem. 


Figure 4-2 Operator Control Panel 
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Table 4-1 Summary of Operator Control Panel Operations 


REGISTER ~ 
(HEX) (OCTAL) OPERATION 
Bootstrap with Timer ON 
Bootstrap with Timer OFF 
B Not - ‘Ie Stop, Step Mode 
- If Stop Not, Stop Mode 
et IN NE 6 


Read Read Instruction Counter 
Read Index Register 1 
Read Index Register 2 
Read Index Register 3 
Read Accumulator 

Read Quotient Register 
Read Indicator/Select Register 
Display Memory Fault Address 


Read AOR Unpaged 

Read Main Memory 

Read MM Unpaged AOR + l 
Read MM Unpaged AOR - 1 
Read AOR Paged 

Read MM Paged 

Read MM Paged AOR + 1 
Read MM Paged AOR - 1 


Instruction Counter 
Write Index Register 1 
Write Index Register 2 
Write Index Register 3 
Write Accumulator 

Write Quotient Register 
Indicator/Select Register 


Write AOR Unpaged 
Write MM Unpaged 
Write MM Unpaged AOR + 1 
Write MM Unpaged AOR - 1 
Write AOR Paged 

Write MM Paged 

Write MM Paged AOR + l 
Write MM Paged AOR - 1 


Turn Timer ON 
Turn Timer OFF 
Run Extended QLTs 
Turn Cache OFF 
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ysis as 


1. 


3. 


Using the operator control panel, perform initial fault anal- 


follows: 


Check the DC ON indicator on the control panel. If the 
indicator is not ON, refer to subsection 4.1.3 entitled 
Power Fault Analysis. 


Check that the control panel is operational. 
Check that the elapsed timer is running: . 


a. Unless the timer was turned OFF either by the opera- 
tor control panel (select Dl, WRITE, EXECUTE) or the 
Extended QLTs were run, the elapsed timer (memory 
location 451) should be incrementing by one every 
millisecond. . 


b. If the timer is not running and was not turned OFF 
‘(assuming the panel is operational), the IOM is 
either hung or a breakdown in communications between 
the IOM and CPU occurred since the last Master Clear. 


C.: To determine if the IOM is hung, attempt to turn the 
timer ON twice from the control panel (select DO, 
WRITE, EXECUTE, EXECUTE). If the INT indicator does 
not remain ON after the second EXECUTE, the IOM is 
not hung. 


Display and record the contents of the following 
registers: 


Instruction Counter (A0) 
Index Register 1 (Al) 
Index Register 2 (A2) 
Index Register 3 (A3) 
A-Register (A4) 
Q-Register (A5) 
Indicator Register (A6). 


Display the level zero interrupt location (000400) from 
the operator control panel and take the appropriate 
action: 


a. If the location equals 000000, go to step 6. 

b. If the location is not equal to 000000, display and 
record the channel fault status words in locations 
000420 through 000437. 

Perform a memory dump and have the results analyzed by 

the appropriate personnel. If memory parity errors are 


indicated in the memory dump, run the Memory Scan Test as 
follows: 
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7. 


ae Select A7. 
b. Press R (READ). 
c. Press E (EXECUTE). 


At the end of the test, the location in memory where the 
fault occurred is displayed on the control panel. The 
cause of the fault is written into memory location 0, 
using the format of the channel fault word (see Table 
4-9). This test involves memory only, not the pager or 
cache. 


NOTE 


The Memory Scan Test is also used to confirm the 
number of memory controller boards in the system. 
The IOM reads each sequential memory location until 
a fault, normally a No Bus Response, is detected. 
A No Bus Response indicates the first nonexistent 
memory location (i.e., the end of memory). This 
location is displayed on the control panel. If 
memory is 256K words, the contol panel will read 
000000. This test involves memory only, not the 
pager or cache. 


Run the Quality Logic Tests (QLTs) detailed in subsection 
4.1.4. 


4.1.3 Power Fault Analysis 


If the DC ON indicator on the operator control panel is not 
ON, proceed as follows: 


1. 


2. 


3. 


Open the rear door on the cabinet and check that the AUX 
V ON LED located at the rear of each power supply is ON. 
If the LED on each power supply is ON, proceed to step 2. 
If the LED on one or more power supplies is OFF, proceed 
to step 3. 


Check the setting of the 5-volt adjustment control on 
each power supply in accordance with subsection 3.3.6.3. 
Disconnect one power supply at a time from the ac supply 
by disconnecting the ac cord from the back of the power 
supply (see Figure 4-3), and disconnecting the white 
Plastic plug on the power supply, located behind the ac 
cord assembly. Proceed to step 4. 


Check that 115 Vac is available at the outlet on the 
Power Distribution Unit (PDU). If 115 Vac is available 
at the outlet, replace the power supply. If 115 Vac is 
not available at the outlet, the PDU is faulty. Refer to 
the Power System Manual (Order Number FM90). 
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MOUNTING SCREWS AC GROUND STUD 


POWER SUPPLY 


Ac CORD 


Figure 4-3 Power Supply AC Cord Connection 


4. The Power Valid signal (BSPWON+) is on the bus at connec— 
tor 202, terminal 35. Figure 4-4 shows the flow of the 
Power Valid signal from the power supplies to the LED 
indicator on the operator control panel. The boards, 
connectors, and terminals are labeled on Figure 4-4. 


5. After replacing the faulty device, reconnect the ac cord 
to the power supplies. 


4.1.4 Quality Logic Tests 


General Description 


After the initial fault analysis (subsection 4.1.2), the QLTs 
must be run. The QLTs are firmware-resident test programs that 
reside on all the boards in the system, except memory and the 
DIA. QLTs are initiated on each board by the receipt of a Master 
Clear signal (BSMCLR-) from the bus. The Master Clear Signal can 
be initiated from the operator control panel via the CLR (Clear) 
push button, from the host system via the DIA, or from the Power 
Valid signal (BSPWON+) sent by the system power supplies to the 
operator control panel (see Figure 4-4). Figure 4-5 is a fiow 
chart that shows the master clear initiation flow. 
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SYSTEM POWER SUPPLIES 


. .POWER 
POWER POWER SUPPLIES 
SUPPLY SUPPLY ‘(AS 
REQUIRED) 


/0 BUS xoR SYSTEM BUS 


BUS 
BSPWON+00 | CONNECTOR 202, TERMINAL 35 


BF418A 
SV (CPU-A) 
V08-28 
BSPWON+30 BUS 
BSMCLR-00 
BF4188 
y | fuss 
¥0202 
BSPWON-21 


Ea 


(MASTER CLEAR 
MPCLER+01) 


BX2CP7 


CONTROL PANEL 


Figure 4-4 Power Valid Signal Flow Chart 
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DIA GENERATES 
MASTER CLEAR ON 
BFADIA/BGADIO — 
SIGNAL (BSMCLR-) 
APPLIED TO 

1/0 BUS 


TURN ELAPSED 
TIMER ON 


10M GENERATES 
MASTER CLEAR — 
APPLIED TO 


| OPPOSITE BUS* 
(BSMCLR-) 


“MASTER CLEARS: APPLIED FROM 
THE BUS WHERE IT WAS INITIATED 


TO THE OTHER BUS. 


Figure 4-5 Master Clear Initiation Flow Chart 
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POWER ON 
SIGNAL FROM 
ALL SUPPLIES 


POWER ON 

SIGNAL (BSPWON+) 
TO CPU-A AND 
CPU-B BOARDS 


OCON LED ON 
CONTROL PANEL 
1S TURNED ON 


SETS FIRMWARE 
G $O THAT 
TIMER 


MASTER CLEAR 
TO CPU-8 BOARD 
AND SYSTEM BUS 
(BSMCLR-} 


10M GENERATES 
MASTER CLEAR — 
APPLIED TO 
OPPOSITE BUS* 


MASTER CLEAR 
1S ON BOTH BUSES 
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When initiated, the QLTs light one or more of the red LEDs 
that are positioned along the edge of most of the boards in the 
System, and also light the LED marked CHECK on the operator con- 
trol panel. Figures 4-6 through 4-10 show the QLT and parity 
error LED indicator locations on the boards and Tables 4-2 
through 4-5 list the QLT error light combinations. Master Clear 
or the QLTs do not affect software or operator visible registers 
other than the Interrupt Enable Register. Master Clear affects 
every controller board, causing each one to start its QLT cycle. 
When the QLT cycle is successfully completed, the QLT LED goes 
OFF and a QLT Done signal (BSQLTO-) is placed on the bus. If the 
QLT cycle is not successfully completed, the QLT LED remains ON, 
the QLT Done signal (BSQLTO-) is not placed on the bus, and the 
control panel LED marked CHECK remains ON. 


NOTES 


- 1. Memory controller boards BF2MCE and BF2MAE, 
and the DIA controller board BF4DIA do not 
have QLT LEDs. They simulate a QLT cycle 
by placing a QLT Done signal on the bus. 


2. An open bus slot causes the control panel 
LED marked CHECK to remain ON. QLTs, E-QLTs, 
and offline T&Ds run, but communications from 
the host to the system are not allowed. 


3. The Master Clear signal from the control 
panel turns the timer OFF. A Boot Load turns 
the timer ON. 


4. An open bus slot causes the control panel 
CHECK LED to remain ON even if all boards 
successfully completed their QLTs. Offline 
T&Ds can be executed, but host communications 
cannot be executed. 


Operating Procedures 
The QLT operating procedures are as follows: 


1. Press the CLR (Master Clear) push button. When the QLT 
indicators on all applicable boards are lit, the QLTs are 
running. 


2. After approximately 10 to 20 seconds, all QLT LEDs and 
the LED marked CHECK go OFF. 


3. The contents of the instruction counter (AO) are dis- 
Played on the control panel. 


4. Verify that the LED on the operator control panel marked 
DC ON is ON. If it is not, check the system power 
supplies. 
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5. If it appears that an excessive number of QLT LEDs are 
ON, check the 5-volt power supply adjustments (refer to 
subsection 3.3.6.3). 


6. If the CHECK LED remains ON, no QLT LEDs are ON, and 
there are no open bus slots, check the seating of all 
boards into the socket cables and the I0OM/CPU side hat 
connections. 


4.1.4.1 Input/Output Multiplexer QLTs 


The QLTs indicate faulty IOM boards in accordance with Figure 
4-6 and Tables 4-2 and 4-3. 


3 2 1 
oe ee BH2PRK 
a ee LETT £ F 41) A 
3 2 =«s1 
e @ © 


10M BOARDS PARITY ERROR INDICATORS 


Figure 4-6 IOM Boards QLT Parity Error Indicator’ Locations 


BOARD 


BH 2PRK 


Table 4-3 Memory Write Parity Error Light Combinations | 


BF4I0B Address Parity on I/O Bus 


Data Parity Byte 0 on I/O Bus 
*Indication is irrelevant. 


Table 4-2 IOM Error Light Combinations 


QLT Successful 
BH2PRK Fault 
BF4IOA Fault 
BF4IOB Fault 
IOM Failure (cannot identify 
specific board or cable) 


Data Parity Byte 1 on 1/0 Bus 


4-11 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


The error lights shown in Table 4-3 indicate that an error 
was detected from the I/O bus unit during a direct memory write, 
but the faulty board cannot be identified. 


4.1.4.2 Central Processor Unit QLTs 


The QLTs indicate faulty CPU boards in accordance with Figure 
4-7 and Table 4-4, 


SS TE De Emre BF 41 9B 


CPU BOAROS 


Figure 4-7 CPU Boards QLT Parity Error Indicator Locations 


Table 4-4 CPU Error Light Combinations 


DEFINITIONS ERROR LIGHTS 
! 2 


BH2PRK | QLT Successful 

BH2PRK Fault (ROS PROM) 

BF418A Fault , 

BF418B Fault (may be memory) 

CPU Failure (cannot identify 
specific board, cable, or panel) 


Ww 


4.1.4.3 Page Control Logic Unit QLTs 


The QLTs indicate a faulty PCLU board in accordance with 
Figure 4-8 and Table 4-5. 


1/0 WRITE CPU WRITE 
QLT FAULT FAULT 


@ @ & 
BF4PCL (60132644) 
PCLU BOARD 
_ROS PARITY fo PATU-B PATU-A 
ERROR (aur 1OM CPU 
; @ i td] / ® € 
PCLU BOARD 
Figure 4-8 PCLU Boards QLT Error Indicator Locations 
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Table 4-5 PCLU Error Light Combinations 


ERROR LIGHTS 
PATU-(BD2PAT) S 
DEFINITIONS — [B-IOM | A-CFU| OLY 


No Errors 
CPU Fault 
IOM Fault 


a) 
te) 
HM 
| 
+ 


BF4PCL 


HOrHOOOCO 
HH OQOCOCO 


BF4PCL Fault 
BF4PCL ROS 
Parity 


rs 
* 


mM OGOoOo00rFrFOO 


*Indication is irrelevant. 


PATU-A or PATU-B QLT failures may cause the CPU or the IOM to 
fail the QLTs, requiring the following to be performed: 


1. If a fault is indicated for either PATU-A or PATU-B, 
replace the faulty PATU and rerun the QLT. If the fault 
persists, replace the BF4PCL board. It should be noted 
that the power supply can cause a cache failure. Check. 
the voltages for ripple with an oscilloscope. 


2. If the QLT indicators are ON for more than one board on 
the system bus, proceed as follows: 


When removing boards from the system, the power 
must be OFF to avoid loss of memory contents. 


‘a. Remove the cache from the bus and rerun the QLTs. If 
the problem no longer exists, the cache is at fault. 
If the problem remains,. reinstall the cache. 


b. If more than one memory controller board is instal- 
led, remove memory controller board number 1. Then, 
remove all other memory boards except one. (If addi- 
tional information is necessary to identify board l, 
refer to subsection 3.5.3.3.) Set the remaining 
memory board to 1 and rerun the QLTs. Treat the 
problem as in step a above. 


c. Turn the pager off as follows: on assembly number 
60132644, set the hex rotary switch to 4; on assembly 
number 60132953, set: the toggle switch to the right. 
Rerun the QLTs. If the problem remains, replace the 
pager and rerun the QLTs. Treat the problem as in 
step a above. 
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d. Replace the CPU board pair and rerun QLTs. Treat the 
the problem as in step a above; ae 


4.1.4.4. System Support Channel QLTs 


The QLTs indicate a faulty SSC board in accordance with 
Figure 4-9. When the SSC board is in Step mode and the test of a 
function is True, the Clear Microprocessor Instruction Register 
(CLEAR # PIR) LED is ON. When the QLT LED is ON, a faulty BF4SSC/ 
BD2SSC is indicated. ; 


CLEAR uPIR QLT 
eo. @ 
SSC BOARD 


Figure 4-9 SSC Board QLT Parity Error Indicator Locations 


4.1.4.5 Channel Interface Base QLTs 


The QLTs indicate a faulty CIB board in accordance with 
Figure 4-10. When the QLT LED is ON, it indicates that a ROM 
scan test failed and that BF4HML is faulty. 


QLT 
@ 
ness 4H NL 


Ci8 BOARD 


Figure 4-10 CIB Board QLT Parity Error Indicator Location 
4.1.5 Extended QLTs 


General Description 


The Extended QLTs (E-QLTs) are capable of detecting a high 
percentage of those failures that cannot be caught by the QLTs 
(bus or dialog-oriented logic), but which might preclude 
bootloading. The minimum units involved are: memory (first 16K 
words), CPU, IOM, and the SSC wraparound channel. 


The E-QLTs destroy the memory and register 
contents. | 


The E-QLTs diagnose the various system components by perform- 
ing the following tests in the order listed: 
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Tests the CPU internal logic. 

Tests the first 16K words of memory, using the CPU 
Tests the first 16K words of memory, using the IOM 
Tests the CPU/IOM interfaces and dialog 

Tests the I/O bus 

Tests the I/O units’ bus response logic 


Writes a print buffer that contains the channel number of 
each unit on the I/O bus in the order of priority 


Writes a software program into memory 
Executes the program in three parts: 

CPU internal | 

Outputs print buffer on the system console 


Executes I/O and data wraparound tests with the CPU/IOM/ 
ssc. 


Operating Procedures 


The operating procedures for the Extended QLTs are as 
follows: . 


NOTE 


When running the system software, a memory dump 
from the host console should be performed prior 
to running the E-QLTs. The memory dump is an 


aid used to determine hardware and software 


faults. 


Press the CLR (Clear) push button and wait for the CP 
indicator to go OFF. 


Press the S (Select) push button. 
Key in D2. 
Press the W (Write) push button. 


Press the £ (Execute) push button and wait approximately 
30 seconds: 


a. The panel displays the current E-QLT test number 
1 to 46. 
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b. A message is printed on the console. 


ce. The CP indicator comes ON for approximately 15 more 
seconds and then goes OFF. 


NOTE. 


If these three (a, b, and c) are not true, pro- 
ceed to step 8. 


When the CP indicator is OFF, display register A0: 
NOTE 


If register AO is not equal to 2042, refer to b 
or c below. 


a. If register AO equals 2042, the E-QLTs ran success- 
fully. The message on the console is a list of all 
the units on the I/O bus in their order of priority. 
The actual entries are derived from the units' chan- 
nel number switch settings. There are two types of 
entries: 


(1) CIB ~ four characters: 


CONSOLE 
PRINTOUT 


0006 Channel 6, Subchannels 0 - 7 (HMLC 0) 


Channel 6, Subchannels 8 - 15 (HMLC 1) 


Channel 6, Subchannels 16 - 23 (HMLC 2) 


Channel 6, Subchannels 24 - 31 (HMLC 3) 


Channel 7, Subchannels 0 - 7 (HMLC 0) 


List continues in this sequence to: 


Channel 10, Subchannels 24 - 31 


(2) Others - two characters: 


CONSOLE 
PRINTOUT 


00 SSC (Console on No. 0, Diskette on No. 1) 


o1* PIA on Channel 5 
03 Unit on Channel 3 
04 DIA on Channel 4 


*PIAs (etc.) return only the two low-order bits of 
their channel number. 
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NOTE. 


The operator must check the system configuration 
against this printout and the locator card. 


b. If register AO equals 2056, an IOM or ssc interrupt 
problem is indicated. Run the Partial Online (POL) 
TsDs (refer to manual order number AY34). If the POL 
TSDS execute, an SSC problem is indicated (refer to 
subsection 4.1.4.4 of this manual). If the POL T&Ds 
do not execute, an IOM problem is indicated. 


c. If register AO equals 1772, a CPU, an IOM, or an SSC 
problem is indicated (refer to subsection 4.1.5.3 of 
this manual). 


If the panel display is 000046 but there is no printout, 
check the console for: 


a. POWER ON 
b. PAPER 
c. READY. 


If the console was not ready, make the necessary correc~ 
tions and rerun the test. If the console was ready, ver- 
ify that the console is properly installed (refer to sub- 
section 3.5.9.4 of this manual). Console operation may 
be rapidly checked by typing a ? (question mark). The 
console should print’ out the contents of the SSC scratch- 
pad memory (see Figure 4-11 and the SSC E-QLTs). 


NOTE 


If the console is not ready, the E-QLTs run to 
completion as long as there are no other faults 
(AO through 2042). 


e@ Register AO equal to 1772 without a print- 
out indicates a CPU problem. 


e@ Register AO equal to 1772 with a printout 
is usually an SSC problem; if not, then it 
is an IOM or CPU problem. 


“t€ the panel display is not 000046 (i.e., XxO00¥Y), the 


E-QLTs detected a problem (XX = Fault Message, YY = Test 
Number). Refer to Table 4-6. 
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Figure 4-11 Typical Scratchpad Memory Printout 
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Table 4-6 E-QLT Faults 


COMMENTS 


Check operator control 
panel . 

Check system bus 

Check system bus 

Check system bus 

Check system bus 

Refer to subsection 4.1.5.1 


Check CPU PAT-PAC 
Eliminate pager and cache 
Refer to subsection 4.1.5.2 


MM 


Refer to subsection 4.1.5.3 
for E-QLT software 
description 


1?) 


Any I/O Bus Unit 


*If Test 36 hangs, press CLR (Master Clear) and display register 
A3: 


e If A3 bits 8 through 11 are equal to 1010, there is a pos- 
sible main memory or cache parity problen. 


e If A3 bits 8 through 11 are not equal to 1010, there is a 
CPU or I/O problem. 


NOTE 


The panel format is XXOOYY. 
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9. The E-QLTs for the SSC and its associated adapters are as 
follows: 


a. If the SSC PROM board (BD2SSC) is BSSC001B-001 or 
higher, the SSC contains special E-QLTs to aid in the 
isolation of malfunctions to the console channel or 
the diskette channel. The E-QLTs are not related to 
the operator control panel (D2) E-QLTs. The only 
devices involved in the SSC E-QLTs are the console, 
the diskette, the SSC and its adapters, and the power 
supply with its interconnecting cables. 


b. To execute the SSC E-QLTsS, enter an * (asterisk) at 
the console after first verifying that the console 
and diskette devices are in the ready condition. Any 
type of floppy disk may be inserted into the 
diskette. 


c. If the console is ready, two lines of all printable 
characters are printed (see TEST RESULTS below step 
e). 


d. If the diskette is loaded and ready, a test steps the 
head and checks the index pulses. After successful 
completion of these two tests, the device ready logic 
indicates a normal device ready status. 


e. Upon successful completion of steps c and qd, an END 
OF TEST message is printed. 


TEST RESULTS 


1"8SZE°( )a+,-./042346567898 1 <=> 27 9ABC DEFGH] JKLMNOPGRSTUVWXYZC\JA_‘ abcdefshiskimnopsrstuvwxyz{id~ 
SRSZE° ()4+,-. /01234567892 2 <> 7 BARC DEFGHI SKLMNOPGRSTUVWXYZC\IJA.* abedefshiikimnorsrstuvwxyz{id~ 
END OF SSC EXT OLTS 


f. If the SSC E-QLTs do not run to completion, an exam- 
ination of the E-QLT error byte (QLTB) aids in isola- 
ting the malfunction. To access the E-QLT error 
byte, enter the following program into memory by 
using the operator control panel: 


MEMORY ADDRESS | MACHINE CODE | OPERATION — 


073000 Select Channel 00 


233100 NOP 
004004 LDAQ 


533300 ccq 

433100 DIS 

071773 TRA-5 . 

000705 FC, Channel No., 
000000 & SPM Address 
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Select Dl and Write/Execute to turn OFF the elapsed 


timer. 


Start the instruction counter at 5000 (AO = 5000) and 


step through address 5005 until AO wraps back to 
. 5001. 


Read register A5 as follows: 


PROBLEM AREA 


Console Channel 
Diskette Channel 


NOTE 


If the console prints the contents of the SPM in 


response to typing a ?, the QLTB is at hexadecimal 


location 5. The format (in hexadecimal) is: 


0123 4567 


Bits00000000 000 0 


| Lm If = 1, diskette channel problem. 
If = 1, console channel problem. 


l. 


NOTES 


Changing the last two octal characters in 
location 5006 of the preceding program 
allows the reading of any two locations of 
the SPM quadrant that are addressed. 
Although the two character addresses may 
be odd, the SSC treats it as the next lower 
even address. 


Changing the channel number selected in loca- 
tion 5000 of the preceeding program changes 
the SPM quadrant selected: 


SEL 00 = Channel No. 0, Console, SPM Quad- 
rant No. 0. 


SEL 01 = Channel No. 1, Diskette, SPM Quad- 
rant No. 2. 


SEL 40 = Channel No. 40, WAC, SPM Quadrant 
No. 3 


SPM quadrant no. 1 is not used at this time. 
Refer to the product manuals listed in sub- 


section 1.2 for a definition and description 
of the associated SPM locations. 
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3. The relationship of SPM data to register A5 
data is shown in Figure 4-12. 2% 


3 4 5 | 
Q REGISTER OR AS = BITS |. 4 10 11 g 13 lis 16 17 


NOT useo__| _} 


SPM 
TWO LOCATIONS 9000, 0000 0000, 


NOT NOT 
TRANSMITTED TRANSMITTED 


EXAMPLE: 


SELECT CHANNEL NO. 1 (DISKETTE) QUADRANT NO. 2 AND READ LOCATIONS 12 AND 13 (OCTAL), WHICH 
EQUAL HEXADECIMAL ADDRESSES 8A AND 88 IN THE SPM DUMP. OBSERVE THE FOLLOWING: 


SPM 
LOCATIONS 
8A AND 8B 


Figure 4-12 Relationship of SPM Data to Register A5 Data 
4.1.5.1 E-QLT Memory Tests 5, 6, 7, 10, and ll 
The E-QLT memory tests are: 


e Test 5: The CPU writes and reads all data patterns in 
memory location 0. 


e Test 6: The CPU writes and reads all data patterns in 
memory location l. 


e Test 7: The CPU writes 16K words of memory. 


e Test 10: The CPU reads back and checks the 16K words of 
memory written in Test 7. 


e Test 11: The IOM performs tests 5, 6, 7, and 10, and tells 
the CPU that they passed or which test failed. 
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If the CPU fails in one of tests 5, 6, 7, or 10, it stops. 
The operator control panel displays the failing test, and the IOM 
performs the test. The CPU results and the IOM results are used 
to determine the failing unit. The results are the xX bits in 
Table 4-6 and are shown on the operator control panel. 


NOTES 


1. Eliminate the cache if the CPU is indicated 
by the XX bits. 


2. Eliminate the pager if memory is indicated . 
by the XX bits. 


3. PAT-PACs may cause address test failures on 
respective units. 


For tests 5, 6, 7, 10 (if they fail) or for test 11, the con- 
tents of register A3 represent the status of the IOM and are as 
follows: 

e 000010: 1/0 passed the memory test. 

e 000011: 1/0 failed data test location 0. 

e 000012: I/0 failed data test location 1. 

e 000014: I/0 failed main memory address test. 


@ 740000: 1/O failed main memory function code wraparound 
test. 


Refer to subsection 4.1.5.3 for general information related 


to E-QLT 35. Refer to subsection 4.1.5.4 (subdivisions 4.1.5.4.1 
through 4.1.5.4.6) for explanations of E-QLT subtests 00 through 


05. 


To perform E-QLT 35, proceed as follows: 


1. When the panel displays XxX0035, press the CLR (Clear) 
push button. The panel displays 140035. 


2. Read register A3 as follows: 


a. When register A3 is 0, 1, or 2, proceed as follows: 
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b. 


(1) 


(2) 
(3) 


(4) 


(a) 


(b) 


When removing boards from the 
system, the power must be OFF. 


Remove all units from the I/O bus except the 
IOM. 


Rerun the E-QLTs. 

When the panel displays the XxX0035, press the 
CLR (Clear) push button. The panel displays 
140035. 


Read register A3 as follows: 
IOM. 


and rerun the E-QLTs. Observe the panel 
display as above. Continue this process 


until A3 is 0, 1, or 2. At this point, the 


last unit reinserted is the failing unit. 


When register A3 is 3, proceed as follows: 


(1) 


(2) 


(b) 


Remove all units from the I/O bus except the IOM 


and the SSC. 


Rerun the E-QLTs. 


(a) I£ the E-QLTs fail, reinsert all units on 


the bus and attempt to run the Partial 


Online (POL) T&Ds. I£ the POL T&Ds boot and 


run, replace the SSC; if POL T&Ds do not 
boot, replace the IOM. 


If the E-QLTs pass, reinsert one unit at a 
time and run the E-QLTs until A3 is 3. At 


this point, the last unit reinserted is the 


failing unit. 


When register A3 is 4 or 5, proceed as in item b 
above, but do not remove all the units at once. 


Remove them one at a time, starting at the top of the 


I/O bus until the faulty unit is found. 
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When register A3 is 0, 1, or 2, replace the 


When register A3 is 3, reinsert one I/O unit 


4.1.5.3 E-QLT Test 35 General/Print Buffer Information 
GENERAL INFORMATION , 
Channel Number: Table 


004777 -- Number of ACKs received from the census sending. 
005000 -- First channel that ACKed (or HMLC that waited). 
005001 -—- Second channel that ACKed. 

005002 -- Third channel that ACKed. 

005003 -- etc. 


Interpreting Channel Number Table 


The channel numbers in the preceding table are in a formatted 
form with the HMLCs first then the non-HMLCs, each in ascend- 
ing channel number order. 


HMLC Channel Numbers 


020000-- 
020400-- 
021000-- 
021400-- 
022000—- 
022400-- 
023000-- 
023400-- 
024000--10 
024400--10 
025000--10 
025400--10 


SDAA A HO 
WHR OWN OWNEF O 


Non-HMLCs 


034000--00 
034040--01 
034100--02 
034140--03 
034200--04 
etc. 


Fault Table 
004770 -- Contents of register 1, usually fault. 


004771 -- Contents of register 4, usually should-be data. 
004772 -- Contents of register 3, usually data bits wrong. 


4-25 FNO1] 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


Console ICW 


000462 2060XX Buffer at 6000. 
000463 o000Y0 Tally (count of second half BC = Y). 


e Set the buffer word to 206000 before printing. 


e To dump the print buffer contents, write the poraenees 
into memory: 


000462---206000 9 bit, buffer at 6000 


002000-~-073000 Select Channel 00 
002001---060003 croc 
002002---433100 DIS 
002003---071777 + 1|TRA-1 
002004---000000 PCw-1 
002005---000044 PCW-2 


000002---002001 Interrupt Vector 


e Set register AO to 002000, then press the RUN (R) and EXE- 
CUTE (E) push buttons. 


PRINT BUFFER INFORMATION 
The print buffer is located at 6000. 


e Each print line is eight (10 octal) characters long. 
e Each word contains two 9-bit print characters. 


240--ASCII SPACE 
260--ASCII ZERO 
261--ASCII ONE 
262--ASCII TWO 
etc. 
267--ASCII SEVEN 
215--ASCII CARRIAGE RETURN 
212--ASCII LINE FEED 
377--ASCII RUBOUT (FILL CHARACTER) 


On the printed line, the HMLCs are four characters. 


e The first two characters are the subchannel. 
e The second two characters are the channel. 


0006—--- Channel 6, Subchannel 00 
0207--- Channel 7, Subchannel 02 


Non-HMLCs are preceded by two spaces, then the two-character 
channel number. 


00-- Channel 0 
04-- Channel 4 
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NOTE 


The PIAS return only the two low-order bits of 
the channel number field; therefore, a PIA at 
channel 5 reports as being on channel 1. 


4.1.5.4 E-QLT Test 35, Subtests 00 through 05 


4.1.5-4-1 Subtest 00, I/O Data Bus Test 


General Information 


This test places all of the possible data patterns on the I/0 
bus, ACKs them, reads them back into the IOM, tests for faults 
(parity, etc.), and then compares the data. The first data pat- 
tern is all zeros and increments to all ones. , 


Failures 
e Location 4770 contains channel fault status (if any). 
e Location 4771 contains the should-be data. 
e Location 4772 contains what the data was if there was a 
fault or the bits in error if there was no fault. 
. NOTE 
If no data was stored, the values are: 
Location 4770 = 073247. 
Location 4771 = 073246. 
Location 4772 = 073245. 
e Unsolicited bus cycles from any unit on the I/O bus can 
cause this test to fail. 
e Do not press the Break key during the E-QLTs. 
e Do not touch the MPC during the E-QLTs. 


Failure Procedure 


this test fails, proceed as follows: 
Read locations 4770 through 4772 and retry the test. 


Read memory locations 4770 through 4772 again to see if 
the failure is consistent. 


Remove all units from the I/O bus (merely pulling the 
units out of bus 2 inches is. sufficient) and retry the 


test. 
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4. If the test passes, reinsert each board one at a time; 
retry the test after each board insertion until one board 
causes the test to fail. 


' NOTE 


If the test fails, replace the IOM, both of the 
terminators, or the backplane until the test 
passes. : 


4.1.5.4.2 Subtest 01, I/O Address Bus Test 


General Information 


This test places all of the possible data patterns on I/O bus 
address signal bits 5 through 22, reads them back into the IOM, 
tests for parity errors (etc.), and then compares the data out to 
the data received. The first data pattern tried is all zeros 
incremented to all ones. 


Although the IOM is the only unit involved directly in this 
test, any unit on the bus can be causing the problem. 


Failures 


The failure procedures are the same as for subtest 00, 
entitled I/O Data Bus Test (refer to subséction 4.1.5.4.1). 


4.1.5.4.3 Subtest 02, High-Order Address Bit Test 


General Information 


This test tests all the patterns of bits 0 through 3 of the 
1/0 address bus, starting with F and ending with 0. The test 
uses the PIAC register in the I0OM for the first time. These bits 
are used for all indirect bus cycles and/or for storage. Bit 3 
can affect direct bus cycles. Although no other units are invol- 
ved in this test, extraneous bus cycles can cause it to fail. 


Pailures 


The failure procedures are the same as for subtest 00, 
entitled I/O Data Bus Test (refer to subsection 4.1.5.4.1). 


4.1.5.4.4 Subtest 03, Firmware Starting Address Test 


General Information 


This test wraps around the I/O bus to test the starting 
address generation logic for the I/O bus, internal to the IOM. 
It is necessary first, however, to receive an STEX second half 
bus cycle from the WAC channel. If the WAC (SSC) is not present 


-or does not respond, the CPU hangs in this test. Once the second 


half bus cycle is received, no other unit on the bus affects this 
test; however, extraneous bus cycles can cause it to fail. 
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Failures 


e Location 4771 contains the vector sent out. 
e Location 4772 contains the vector received. 


The failure procedures are the same as for subtest 01 (refer 
to subsection 4.1.5.4.2) except that for this and for subsequent 
tests, the SSC cannot be removed. 


VECTORS 


CYCLE TYPE DESCRIPTION 


OR to Storage 
Indirect Store Single 
Indirect Store Double 
Indirect Load 

Channel Fault 


4.1.5.4.5 Subtest 04, Census Taker Test 


General Information 


This test sends STEXs to all HMLC controller boards, and then 
to all channel numbers between 00 and 40 octal. If it receives a 
Wait signal while sending to the HMLCs, it includes that channel 
number in the Channel Number Table (refer to subsection 4.1.5.3). 
A Wait from an HMLC is an error, but will be caught later; the - 
print buffer will be available. 


; NOTE 
Every channel number that neither NAKs nor Waits 
is written into the Channel Number Table. 


Location 4777 contains the number of ACKs received. Loca- 
tions 5000 and up contain the formatted channel numbers of the 
units on the bus. The HMLCs are first in ascending channel and 
subchannel order, then the non-HMLCs are in ascending order of 
the lowest channel number on a controller board. 


During the second half of the test, as each channel responds 
with a second half bus cycle, it does so in the order of prior- 
ity. Since each channel has a different CPU channel number to 
answer, the channel number of the responder can be deduced. 


As each response is received, the console ICW in memory loca- 
tions 462 and 463 is updated and a print buffer at memory loca- 
tion 6000- is loaded. If this test and subsequent tests are suc 
cessful, the buffer contents will be printed on the console. 


At the end of this test (7 milliseconds after the last second 
half bus cycle), the number of responses is compared to the num- 


ber of ACKs received in the first (sending) part of the test. If 
they are not equal, the test fails. 
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These numbers are available to the operator in memory loca- 
tions 4777 (ACKs received) and 0463. (second half bus cycles) 
shifted left three bits. Note that further information is avail- 
able in the Channel Number Table (5000-) and the print buffer 


Possible Causes of Failure 
e ACKS not equal to second half bus cycle 
--HMLC waited (responding to two channel numbers). 


--Two units on same channel number (dump the print buf- 
fer and compare to the configuration). 


--Some unit did not respond (Which one is not present in 
the print buffer). 


--Priority network problem (look for the meagree? Or of 
the channel numbers). 


e Other response 
--First unit not in the buffer is probably in error. 
NOTE 


With the exception of the IOM and SSC, remove the 
boards one at a time until the test does not fail. 


Fault Analysis Procedure 


Read memory location 4777 (ACKs received, O000XX) and loca- 
tion 0463 (second half bus cycles, OOOYY0). Check that they are 
equal to each other and to the number of boards on the 1/0 bus. |. 
If not, check that: 


1. YY is less than XX and XX equals the number of boards on 
the I/O bus. Check the print buffer, starting in loca- 
tion 6000, to determine the missing channel number and 
replace that board. 


2. XX is greater than the number of boards on the I/0 bus. 
Check the Channel Number Table (subsection 4.1.5.3), 
Starting at memory location 5000, to determine which 
channel number, reported in memory, does not exist in the 
system. If the channel number corresponds to a CIB chan- 
nel, the problem is most likely caused by another CIB. 


3. XX is less than the number of boards on the I/O bus. 


Check the print buffer to determine the missing channel 
number. Possibly two boards are using the same channel. 
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4.1.5.4.6 Subtest 05, Priority Network Tester 


General Information 


This test uses the listing of channel numbers in the table in 
subsection 4.1.5.3 (4777-) to have each possible pair of control- 
ler boards compete against each other on the priority network. 
This test is run only if the number of ACKs received in the pre- 
vious test (4777) is greater than one. During this test, the 
unit whose channel number is contained in memory location 5000 is 
sent an STEX; the unit whose channel number is contained in mem- 
ery location 5001 is also sent an STEX. When the IOM becomes not 
busy, only two second half bus cycles should be received. If 
only two are received, 5000 competes against 5002, 5003, and on 
up. Then 5001 against 5002, 5003, 5004, then 5002 against 5003, 
5004, and so on until all of the possibilities of two are exhaus- 
ted. 

If more than two second half bus cycles are received, the 
number received is written into location 4770. The offset 
address from 5000 of the two units competing against each other 
is written into locations 4771 and 4772. 


Figure 4-13 shows the logic diagram for the priority network. 


LOW PRIORITY (HIGHEST PHYSICAL SLOT) 


/ 


MYOK =— =e ---— me we a we we ww a ee UK 
HUOK 
GUOK 
FUOK 
EUOK 
DUOK 


CcuoK 


HIGH PRIORITY (LOWEST PHYSICAL SLOT) 


Figure 4-13 Priority Network Logic Diagram 
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If the priority network test fails, proceed as follows: 
1. Press the CLR (Master Clear) push button. 


2. Dump the printer buffer contents and compare to the sys- 
tem configuration. 


3. Read memory locations 4770, 4771, and 4772: 


a. Location 4770 is the number of second half bus cycles 
and should be two. 


b. Location 4771 contains the pointer to the first 
board. 


c. Location 4772 contains the pointer to the second 
board. 


4. If locations 4771 and 4772 are two, read location 5002. 
If they are three, read location 5003, etc. for the chan- 
nel number; one of these two boards is probably at fault. 


The priority network tester tests the ability of each board's 
MYOK signal to prevent each and every other board from getting on 
the bus at the same time. : 


The normal failure mode is that memory location 4770 equals 1 
when the test fails. This means that only one second half bus 
cycle was received after sending out two STEXs to two channels, 
each of which previously acknowledged (and responded to) an STEX. 
The assumption is that both bus cycles were sent, but occurred on 
the bus at the same time because the priority network on one of 
the boards (or the bus) is defective. , 


e I£ a board's MYOK signal does not work, it will fail 
against all boards of lower priority. 


e If a board's XUOK input signal does not work, it will fail 
against the MYOK signals of any board(s) that come from 
that slot. 


e If the bus is malfunctioning (open), all boards in those 
slots always fail. 


This test assumes that each channel number appears in the 
system only once. If this is not the case, the test fails and 
the indication is that memory location 4770 equals 3. This could 
also indicate that some channel is responding to a channel number 
other than its own. 


If this test passes, the print buffer contents appear at the 
console. The operator must verify that the order of the channel 
numbers agrees with the actual configuration. 
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Fault Analysis Procedure 


Perform fault analysis as follows: 


1. Starting at the physical bottom of the I/O bus, check 
that all the boards are seated properly and have no empty 
slots between them. 


2. Read and record memory locations 4770, 4771, and 4772: 


ae 


b. 


Ce 


Location 4770 is the number of second half bus cycles 
and should be two. 


Location 4771 contains the memory location (refer to 
the Channel Number Table in subsection 4.1.5.3). 


Location 4772 contains the memory location (refer to 
the Channel Number Table in subsection 4.1.5.3). 


3. Read and record the memory locations pointed to in loca- 
tions 4771 and 4772, e.g-: : 


b. 


2. 


If 4771 contains 000002, read memory location 5002. 
If 4772 contains 000005, read memory location 5005. 


NOTES 


The contents of locations 5002 and 5005 are 
unit channel numbers and one of these units 
is probably at fault. 


If the number in location 4770 is greater 
than two, multiple units are responding to 
one of these two channel numbers. 


4.1.5.5 E-QLT Software Test 46 


Test 000046 of the E-QLTs writes a program into memory and 
then executes it. The program consists of three parts: 


1. CPU internal (fault vector checking) 


2. Printing a previously prepared print buffer on the con- 
sole and interrupting 


3. An I/O data check that involves the CPU, the IOM, and the 
SSC, using the LDEX and STEX T&D instructions. 


The CPU is in the DIS state (register AO equals 2056) during 
step 2 until it receives an interrupt. The interrupt vector is 
at memory location 0002 and points to 002050. 


This test makes QR and (IND) equal to 000000. It also loads 
the ICR to the beginning of the program and starts the program 


running. 


It should end with 002042. 
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Initial Conditions 


A0-- 002000 
Al-- 002053 
A2-- 002006 
A3-- 002032 
AS-- 000000 
A6-- 000000 


Program Listing 


002 
440 
442 
444 
446 
460 
462 


1771 


1774 
1776 
2000 
2002 
2004 
2006 
2010 
2012 
2014 
2016 
2020 


002050 


001770 — 


001770 
001770 
001775 
001772 
001770 
001770 
001770 
104000 
010000 
206000 
000XXX 


433100 


XXXXXX 
006777 
055031 
XXXXXX 
006777 
071022 
673000 
074004 
000000 
075777 
065007 
064775 
773003 
074773 
464001 
002003 
000000 
015775 
065776 
075002 
000000 
233401 
000000 


055777 


Illegal Op-Code Vector 
Overflow Fault Vector 


Status ICW for Console 
Status ICW for Console 
Data ICW for Console 
Data ICW for Console 


Console Termination Interrupt Vector 


XXX = Number of Characters in Print Buffer 


DIS Normal Error Stop 
- Address When Overflow Occurs 
ADA A4 # 413466 
TOV Transfer on Overflow (T) 
- Address When Illegal Op-Code 
ADA Add to A 
TRA A4 = 152031, AS = 004007 


ILA A4 = 000000 Program Start 
TZE Transfer on Zero (T) 

- Illegal Op-Code 

™I Transfer on Minus (F) 

TPL Transfer on Plus (T) 

TZ Transfer on Not Zero (F) 

IAA A4 = 000003 

TZE Transfer on Zero (F) 

TNZ Indirect TNZ (T) 


ADAQ A4 = 464004, AS = 002003 
TPL Transfer on Plus (F) 
™I Transfer on Minus (T) 


LLR Long Left Rotate . 

- Illegal Op-Code on Purpose 

- A4 = 150010, AS = 004007 

TOV Transfer on Overflow (F) 
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Program Listing (Cont'd) 


2022 
2024 


2026: 


2030 
2032 
2034 
2036 


2040 


2042 
2044 
2046 
2050 
2052 
2054 
2056 


The following information shows the correct 
cution of the program. To restart the program, ensure the 


157773 
206040 
006773 
327012 
064743 
071023 
073040 
030011 
070013 
007007 
027011 
064734 
773001 
017003 
045770 
433100 


000000 
004000 


000000 
000044 


following: 


i. 


2. 


STQ arid 
ADA A4 = 156040, AS = 004007 
ADA A4 = 411441, Generate an Overflow 
CMPA Compare Result 

TZ Transfer on Not Equal (F) 
TRA Branch to 1/0 Program 

SEL Select WAC Channel 

LDEX Send Data to SSC 

STEX Receive Data from SSC 

LDA A4 = Data Sent 

CMPA Compare Data Sent and Received 
TNZ Branch If Not Equal 

IAA Increment the Data Sent by 1 
STA --- 

TNC Test End of Test 

DIS Normal Termination 

Wait for Console Interrupt 

- Data Sent to SSC 

- Overflow Inhibit 

- Expected Result 

- Data Received from SSC 

- AS Stored from STQ (2022) 

- Unused Location 

- Should Contain 2056 After Test 
TRA 1/0 Interrupt Return (via 002) 
LDI Set Overflow Fault Inhibit 
SEL Select Console Channel 
CIOC Print Buffer on Console 
DIS Wait for I/O Interrupt 

- Peripheral Control Word 

- PCW, Write Command for Console 


Register AO equals 002000. 


Register A5 equals 000000. 


Register A6 equals 000000. 


Main memory location 462 equals 206000. 


Main memory 


acters in the printer buffer. 


NOTE 


Ensure that main memory locations 400 and 402 
are Zero. 
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sequence of exe- 


location 463 indicates the number of char- 


FNOl 


The sequence of execution of the program follows. The 
asterisks indicate the addresses that are visible on the operator 
control panel while single stepping. 


* 
x 


++ # & 


* + 


2000 
2001 
2005 
2006 
2007 
2010 
2003 
2004 
2013 
2014 
2015 
2017 
2020 
1776 
1777 
2021 
2022 
2023 
2024 
1773 
1774 
2025 
2026 
2027 
2052 
2053 
2054 
2055 
2051 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2040 
2041 


ILA 

TZE (T) 

™Z (F) 

IAA 

TZE (F) 
TNZ (T) Indirect 
™I  (F) 
TPL (T) 

ADAQ 

TPL (F) 

TMI (T) 

LLR 

Illegal Op-Code 
ADA 

TRA 

TOV (F) 


STQ Index Al 
ADA Index A2 
ADA Generate an Overflow 


TOV (T) 
CMPA Index A3 
™TNZ (F) 


DIS When single stepping, the DIS is not executed 


CMPA This loop is executed 256,000 times 
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4.1.6 Test and Diagnostic Procedures 


This subsection contains the procedures for running the T&Ds. 
The bootload sequence and bootload fault analysis are also 
described. 


4.1.6.1 


Running the T&Ds 


To run the T&Ds, proceed as follows: 


3. 


Mount the T&D diskette that is to be run. 


Press the CLR (Clear) push button on the control panel 
(see Figure 4-2). 


Select register BO from the control panel. 

Press the E (Execute) push button on the control panel. 
The diskette executes some basic tests on the CPU and on 
the memory. After approximately 5 seconds, the diskette 
stops and a message is printed out on the console. The 
T.D Executive is now loaded and ready to execute the 
T&Ds. 


For information on specific T&Ds, refer to the Network | 
Processor Operation Manual (Order Number AY34). 


Bootload Sequence 

bootload sequence of events follows: 

Select register BO and press the E (Execute) push ukeon: 

The CPU: 

a. Clears the first 600 (octal) memory locations to 0. 

b. Lights the RUN indicator. 

ce. Writes Indirect Control Words (ICWs) into locations 
464 through 467 (initial setting 101000, 010001, 
400000, 000000). 

d. Places the control panel in Select mode. 

e. Issues a Connect to the diskette through the IOM. 

The SSC reads a record from the diskette (audible click). 

The CPU places the control panel into AO mode (from BO), 


goes to the Disconnect (DIS) state, and the CP indicator 
goes OFF. 
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5. 


6. 


2. 


The SSC loads memory through the IOM, using the ICcwW in 

464 through 467. 

The CPU: - 

a. Causes the CP panel indicator to blink 5 or 6 times 
and then stay ON for approximately 10 seconds. 

b. Executes the Primitive Function Tests (PFTs) . 

ec. Issues a Connect to the diskette. 

The SSC. reads T&D Executive from the diskette (audible 

click). 

The printout appears on the console. 


Bootload Fault Analysis 


bootload fault analysis is described as follows: 


If the CP LED on the operator control panel does not 
blink on and off 5 or 6 times, proceed as follows: 


a. Run the SSC E-QLTs in accordance with subsection 
4.1.5, step 9. 

b. Try different T&D diskettes. 

c. Press the CLR push button and listen for an audible © 
click from the diskette. 

d. Verify that the diskette power is ON. 

e. Verify that the diskette is connected correctly 


(refer to subsection 3.5.9.3). 


NOTE 


If operating problems persist, the most likely 
trouble areas are the BH2FLD board, the diskette, 


the 


interconnecting cables, and the T&D diskette. 


If the CP LED on the control panel blinks on and off 5 or 
6 times but a message is not printed out on the console, 


proceed as follows: 


re Verify that the console is connected to the ac power 
- and is online/ready with the paper correctly 
installed. 


b. Verify that the console is cabled correctly (refer to 
subsection 3.5.9.4). 
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c. Verify that the console prints out the contents of - 
the SPM when a ? (question mark) is typed on the con- 
trol panel. If the SPM printout does not occur, 
check the console, the console cabling, and the 
BD2CSL board. 


d. Run the SSC E-QLTs in accordance with subsection 
4.1.5, step ae 


If the console, the diskette, and the SSC appear to be 
operating correctly, proceed as follows: 


a. Disable the cache. This can be done by performing 
either one of the following steps: 


._ (1) Press CLR, D3, Write, Execute, BO, Read, Execute 
(bootload). 


(2) Power down (remove the diskette first) and pull 
the cache out of the bus; note that the cache is 
attached to the CPU and cannot be pulled com- 
pletely out. Power up and reboot the T&Ds. 


NOTE 


When the cache is turned OFF, the cache LED will 
be ON and the CHECK indicator will be ON. To 
turn the cache back ON, press the CLR push button. 


b. Disable the pager by performing either one of the 
- following steps: 
(1) On assembly 60132644 (level 2.1), set the hexa- 
decimal rotary switch to position 4. 


(2) On assembly 60132953 (level 2.2), set the toggle 
switch to the right (refer to subsection 3.5.4 
for detailed information). 


If the bootloading TsDs do not operate properly and if 
the E-QLTs do operate properly, the most likely trouble 


areas are the first 16K of memory, the CPU, the IOM, or 
the power supplies. 
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4.2 FAULT ANALYSIS REFERENCE INFORMATION 


This subsection supplements. the information ‘contained in sub- 
section 4.1 and includes general system data such as interrupt 
vectors, fault vector data, direct control words, indirect con- 
trol words, word formats, and instruction sets. 


4.2.1 Memory 


This subsection contains a general memory map of the inter- 
rupt vectors and the I/0 communications region. 


General Memory Map 
| 
MEMORY ADDRESS l 


(Octal) FUNCTION 
00 000 
Te | 
00° 400 fabarcuce: Celis 
ine set to Table 4-7) 
00.417, 
00 420 IOM Detected Channel Fault Status - 
Stored Here (Refer to Table 4-8) 
00.437, | 
00 440 Processor Detected Fault Vectors 
(Refer to Table 4-10) 
00.447, 
00 450 I/O Commun cations Region 
(Refer to Table 4-11) 
OO FT oa a ee ee ee oe a ee beet a aa tt ee ee 
01 000 I/O Communications Region 
Channel 6 (HMLC 0-3) 
(Optional Program Area) 
OD Te ee tee a, es eee an 
02 000 
Channel 7 .(HMLC 4-7) 
ren Program Area) 
[ee 5 fy See eee Sie tae tee eas Jee 
03 000 
Channel 10 (HMLC 8-11) 
* (Optional Program Area) 
DS a toes pcs le ees ae eal ee ee de es 
04 000 
37 777 (16K) or 


77:«777~«=(32K) 


Program Area 
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4.2.1.1 Interrupts 


There are 256 interrupt cells that are divided into 16 levels 
with 16 cells each. The levels correspond to the words in mem- 
ory, with the cells being equivalent to bit positions 0 through 
15 within the level. Levels 0 through 15 are located in octals 
400 through 417, respectively. 


Masking is by level only. Interrupt service (answering) pri- 
ority is by cells within a level, then by level (level 0 is the 
highest). The interrupt vector location corresponding to any 
cell (bit) within a level is found as follows: 

(Interrupt Vector) 
(Address, Octal) = Bit Position x 20, Octal) + (Level, Oc tal) 


Conversely, if an interrupt vector location is known, the 
corresponding level is equal to the four least significant bits 
of the vector address, and the bit position (cell) is equal to 
the next four bits of the address. 


Interrupt service is acomplished by the hardware forced 
(processor) execution of a TSY instruction (indirectly to the 
interrupt vector) upon hardware detection of an Interrupt Present 
signal. Visibility and control of interrupts is program control- 
lable through the use of Processor Interrupt Control instruc- 
tions. Table 4-7 shows the division of the interrupt cells. 


4.2.1.2 Program Interrupt Vectors 


Program interrupt vectors are 256 software-maintained memory 
addresses used to service external program interrupts. They : 
reside in dedicated memory locations 00000 through 00377 (octal). 
Each location is associated with one of the 256 possible external 
interrupts to which the CPU can react. Each location stores the 
software address to which the CPU branches when it services the 
associated external interrupt. The level and cell number sup- 
plied by the IOM specifies which external interrupt is to be 
Serviced and is used by the CPU to extract the associated program 
interrupt vector when the CPU processes an IOM external 
interrupt. 
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Table 4-7 Interrupt Cells 


Bit Position/Sublevel: 


0123 4 5 6 7 8 9 #10 21 12. 13° 14 #15 LG**i7 ee] 


(400) * IOM Detected Channel Faults... 

(401) Miscellaneous Channel Specials & LSLA, Active 

(402) Miscellaneous Channel Terminates & LSLA, Configuration 
(403) ICA Specials (via SXC Command) : 


Channel Active, Subchannels 0-15 
No. 6 Active, Subchannels 16-31 
HMLCs Configuration, Subchannels 
0-3 Configuration, Subchannels 


Active, Subchannels 0-15 

Active, Subchannels 16-31 
Configuration, Subchannels 
Configuration, Subchannels 


Channel Active, Subchannels 0-15 
No. 8 Active, Subchannels 16-31 
‘Configuration, Subchannels 
Configuration, Subchannels 


*Absolute memory addresses are in parenthesis. 
**Bits 16 and 17 are set to One once an interrupt is serviced on a particu- 
lar level.’ 


4.2.1.3 Interrupt Level Words 


Interrupt level words are the 16 dedicated main memory loca- 
tions 00400 through 00417 (octal) that store IOM controlled 
interrupts pending information. Each of the 16 locations corre- 
sponds to the 16 I/0 interrupt levels in the system and each 
location contains 16 interrupt cell bits which correspond to the 
16 possible I/O interrupts that can be generated at each level as 
determined by the four low-order bits of the associated I/0 chan- 
nel address. This makes a total of 256 interrupt cell bits 
arranged in a 16-level by 16-bits-per-level priority array. If 
any interrupt cell bit is set, an external interrupt is pending 
from the corresponding I/O channel. Bits 16 and 17 of each 
interrupt level word specify if the CPU answered the interrupt at 
that level. The format for an interrupt level word is as 
follows: 
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0 | 15 16 17 


Interrupt Cells | Interrupt 
Answered 


I/O Channel xXx0000 0 0 
Cell Bit 0 ‘ 

L_.__.. cpy did not ser- 
vice this inter- 
upt level 

I/O Channel XX1111 1 
Cell Bit 15 ——— 

L__—-» CPU serviced this 

interrupt level 


The IOM controls information stored in these dedicated loca- 
tions. The IOM sets the corresponding interrupt cell bit in the 
appropriate level word when it receives an interrupt from an I/0 
channel. In response to the set cell, the IOM sends an interrupt 
signal to the CPU. When the CPU answers the interrupt, the IOM 
Scans the interrupt level words and sends the highest enabled 
priority level and cell number to the CPU, resets the associated 
cell bit, and sets the answer interrupt bits in the corresponding 
level word. Software resets the answer interrupt bits during 
interrupt processing. 


For diagnostic purposes, any interrupt cell bit can be set 
and cause the IOM to generate the corresponding external inter- 
rupt by execution of a Set Interrupt Cell (SIC) instruction. The 
SIC instruction is used only to set cell bits for test and veri- 
fication operations. 


-4.2.1.4 Fault Handling 


The IOM detected faults result in a Fault Status Word (FSW) 
being sent to either the CPU or the I/O channel, depending upon 
the operation being performed. If the IOM is performing a CPU 
function when a fault is detected, the IOM stores the status word 
in memory location 437 (octal) and sets the CPU interrupt. If 
the IOM is performing an indirect data transfer when a fault is 
detected, the IOM sends the status word and tally counts to 
either the I/O channel performing the function (indirect load) or 
to the universal channel number (indirect store). 


4.2.1.5 IOM Detected Channel Faults 
Memory locations 420 through 437 (octal) are reserved for 
storage of IOM detected fault information (see Table 4-8). The 


occurrence of an IOM detected fault results in the storage of the 
fault information, followed by a level zero (fault) interrupt. 
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Table 4-8 IOM Detected Channel Faults 


HNP STORED| FAULT INFORMATION STORED CORRESPONDING INTERRUPT 
ADDRESS FOR I/O CHANNEL NUMBER VECTOR LOCATION 
(Octal) & FUNCTION © (All Level 0 Interrupts) 


(Console) 
(Diskette) 


(HMLC 8-11) 
(*) 
(Timer/IOM-CPU 
Fault) 


*Nonstandard configuration or not supported on the system. 


The format and significance of the FSW is as follows: 


0 678910 15 16 17 


System Bus Faults 
IOM Internal Faults 
Channel Specific Fault 
I/O Bus Faults 
Fault Origination 


System Bus Paults 


Bit 0: When One, the IOM detected an uncorrectable error 
Indication (red) from the system main memory unit. 


Bit 1: When One, the IOM received an illegal function code 
from a component on the system bus. 


Bit 2: When One, the IOM detected a parity error on data 
bus Lines A and 0 through 7 (left byte). 


Bit 3: When One, the IOM detected a parity error on data 
bus lines B and 8 through 15 (right byte). 


Bit 4: When One, the IOM detected a parity error on the 
address bus lines. 


Bit 5: When One, the IOM performed a Dead Man Timeout on 
the system bus. 
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Bit 6: When One, the IOM detected a bus logic test error or 
a bus continuity error on the system bus. This condition 
will never initiate the fault reporting sequence but will be 
set only as a system status indication. 


IOM Internal Faults 


Bit 7: When One, the IOM detected a Read Only Storage (ROS) 

parity error. Any ROS parity error detected while attempting 

to report any fault halts the 1/0 processor. 

Bit 8: When One, the IOM page table unit indicated a fault. 
Channel Specific Fault 

Bit 9: Is not used. 


1/0 Bus Faults 


Bit 10: When One, the IOM received an illegal function code 
from a channel on the I/0 bus. 


Bit 11: When One, the IOM detected a parity error on data 
bus lines A and 0 through 7 (left byte). 


Bit 12: When One, the IOM detected a parity error on data 
bus lines B and 8 through 15 (right byte). 


_ Bit 13: When One, the IOM detected a parity error on the 
address bus bits (0 through 7) signal lines. 


Bit 14: When One, the IOM received an illegal NAK response 
on the I/O bus. 


Bit 15: When One, the 1/0 bus failed the bus logic test or 
the 10M detected an I/O bus continuity error. This condition 


will never initiate the fault reporting sequence but will be 
set only as a system status indication. 


Fault Origination 


Bits 16 and 17: When One, the IOM detected the fault and 
originated this FSW. 


4.2.1.6 Channel Fault Status Word 


For interpretation of the various bits that make up the chan- 
nel fault status word, refer to Table 4-9. 
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Table 4~9 Channel Fault Status Bit Definitions 


| BIT SYSTEM BUS FAULTS seca 


Red from Main Memory 


Illegal Function Code 


Upper Data Bus Parity 


Lower Data Bus Parity 


Parity Error Address Bits 5 through 7 
Illegal NAK on System Bus (Dead Man Timeout) 


Bus Continuity Error 


Read Only Storage Parity 


Page Address Table Error 


oo on An WH F&F WY DY KF OC 


Channel Specific Channel Fault 


a 1/0 BUS FAULTS 


Illegal Function Code 


Upper Data Bus Parity 


Lower Data Bus Parity 
Parity Error Address Bits 0 through 7 


Illegal NAK (DMTO) 


Bus Continuity Error 


11 = I0OM Detected the Fault and Originated 
Status Word 


10 = Channel Detected the Fault | 
If the I/O fault status word location is 426, 427, or 430 and 
if the channel detected the fault, the meaning of bits 0 through 
8 is (for BMLCOB5A-005/BMLCOO5A-002 or higher): 
Channel No. 6 =-= Y01000XX0 
Channel No. 7 ~= YO1001XX0 
Channel No. 10 -- Y01010Xx0 
where: 


Y = Memory Red Indicator. 
XX = MLC/CIB Board Number. 
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If the I/O fault status word corresponds to the DIA (normally 
location 424 if the DIA is on channel 4), then the format is as 
follows: 


000 000 00U xY0 002 100 


where: 
DIA U = OR to Storage. 
Detected X = OR to Storage OR Write to Storage. 
Fault Y = Red from Main Memory. 
% = Error Damage Report (IOM Detected Fault). 


4.2.1.7 Processor Detected Faults 


Faults (internal interrupts) are included in the processor to 
provide for program intervention when certain system errors or 
other events occur by automatic hardware forced transfer (TSY) to 
fixed storage locations called vectors (see Table 4-10). An 
indirect address is contained in the vector; it points to a soft- 
ware fault handling routine. 


4.2.1.8 Processor Faults 


A list of the processor faults follows: —— 

1. Power Shutdown Beginning Fault (PF): This fault is trig- 
gered by an external signal to the computer, indicating 
impending power OFF. 


2. Power ON Restart Fault (PO): This fault is triggered by 
an external signal to the computer, indicating that power 
ON occurred. The computer initializes and transfers to 
the fault vector location. 


3. Memory Parity Error Fault (MP): This fault is triggered 
when a parity error occurs during a read from memory by 
the processor. This fault can be program inhibited by 
setting the Parity Fault Inhibit bit on the LDI instruc- 
tion. System bus parity includes: an error in data par- 
ity, data transferred between the CPU and memory, data 
received from the cache memory unit or data received from 
the IOM, or the page unit, detected bad parity on a bus 
write to memory. 


4. Illegal Operation Code (OP): This fault occurs when the 


processor detects an illegal op-code. All codes not 
listed in subsections 4.2.4.2 through 4.2.10 are illegal. 
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Table 4-10 Processor Detected Faults 


FAULT VECTOR UNCONDITIONAL FAULT 
LOCATION* PRIORITY ABORT INHIBIT 
00 440 Power Shutdown 1 
Beginning (PF) | _ 
00 441 Power ON 7 
Restart (PO) 
00 442 Memory Parity Yes on instruc- By pro- 
Error (MP) tion and indir- gram 


ect cycle; No on/ control 
operand cycle 


00 443 Illegal Oper- 

; ation Code (OP) 

00 444 Overflow (OV) By pro- 
gram 
control 

00 445 Illegal Memory 

Operation (IM) 
00 446 Divide Check 
(DC) 
00 447. Illegal Pro- 


gram Inter- 


rupt (II) 
*The last character of the fault vector is also the fault number. 


IOM Channel 
Detected 
Fault (CF) 


Operator 
Induced Abort 
at Console (CN) 


Ex traneous 
Interrupt (XI) 
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5. Overflow Fault (OV): This fault is generated when an 
overflow occurs during an arithmetic operation. This 
fault can be program inhibited by setting the Overflow 
Fault Inhibit bit in the indicator register with the LDI 
instruction. 


6. Illegal Memory Operation Fault (IM): This fault is gen- 
erated for the following reasons: 


a. Memory controller timeout (hardware error) 
b. Illegal command to memory controller (hardware error) 
c. Out of bounds address 


ad, Illegal character code (7 is the only illegal charac- 
ter, position code 1 acts like 0) 


e. Any attempt to alter storage in a protected area 
(paging only) 


f.. A parity error in a Page Address Table Unit (PATU) 
entry when accessed during address formation. 


g. Page Control Unit (Pager) detects a Memory Parity 
(MP) error fault. 


7. Divide Check Fault (pC): This fault is generated when a 
division cannot be carried out by a Divide instruction _ 
for any of the reasons indicated. 


8. Illegal Program Interrupt Fault (II): The illegal pro- 
gram interrupt can be generated in two ways: . 

a, The processor attempted to answer an interrupt when 
there was no interrupt present. 


b. The processor answered a valid interrupt; however, 
the contents of the word in storage containing the 
interrupt sublevels were all zeros. This can hap- 

‘pen if the processor or the IOM stores a zero in one 
of the interrupt sublevel locations after an inter- 
rupt was set. 


This fault is detected by the IOM and is reported as an 


I/O interrupt to the CPU. When the CPU requests the 
interrupt vector address, the IOM returns the address of 
the CPU interrupt vector for this fault. 


4.2.1.9 I/O Communications Region. 


Table 4-11 provides information that defines the I/O communi- 
cations region (refer to subsections 4.2.1.9.1 through 4.2.1.9.3 
for supplementary information). 
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Table 4-11 I/O Communications Region 


MEMORY ADDRESS 
ABSOLUTE OCTAL 


Internal Timer 450 


Elapsed Timer 5 451 
Reserved for Software and T&D 452-453 
HDIA Peripheral Control Word (PCW) 454-455 
HDIA Status Indirect Control Word (ICW) 456-457 
Console -- Status ICW 460-461 
-- Data ICW 462-463 
Diskette -- Status ICW 464~465 
Data ICW 466-467 
Data ICW (Alternate) 470-471 
Reserved for Software and T&D 472-473 


Page Table Pointers (PTP) -- I0M 474 
-- CPU 475 


Memory Yellow Counter -- EDAC* 476-477 
(Not Used) 500-517 


Control Panel Storage Area** 634 


CPU Fault Status*** 635 


(Not Used) 636-637 
Software Operator Interface 640-577 


*Subsection 4.2.1.9.1 
**Subsection 4.2.1.9.2 
*k*Subsection 4.2.1.9.3 


4.2.1.9.1 Memory Yellow Counter - EDAC 


The IOM maintains two words in the IOM communications region 
at octal locations 476 and 477 as a count of the corrected memory 
errors, serving as a maintenance aid. The IOM increments the 
contents of these locations when main memory indicates that a 
word that was accessed had error correction applied to it by set- 
ting the Yellow indication on the bus. No interrupt is generated 
on an overflow of these words. The Yellow counter location is 
reset to Zero at power up or upon bootload. 
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4.2.1.9.2 Control Panel Address Buffer (Storage Area) 


The control panel address buffer location is a CPU hardware 
controlled dedicated memory loction (00634 octal). It always 
contains the last address used to access memory on behalf of the 
control panel. The CPU firmware controls the information stored 
in this location. When a CO Write is performed from the control 
panel, the CPU firmware loads the control panel data contents 
into this register. This address is then used by the CPU for 
subsequent panel accesses to memory. 


4.2.1.9.3 CPU Fault Status (Applies to BF418A, Level 2.4) 


The CPU fault status register is dedicated memory location 
00635 (octal). It is used to store a CPU status word that 
defines the type of CPU fault when a parity error or an illegal 
store condition is detected. This location is controlled by the 
CPU firmware. It is cleared to all Zeros when the Initialize 
signal is received, and then loaded with the status word if 
either a Storage Parity Fault or an Illegal Operation Store Fault 
is detected. The format for the CPU fault status word is as 
follows: 


0 5 6789 1011 12 13 14 15 16 17 


Function Code 

Stop Interrupt 

Not Used 

Memory Reserved 
Uncorrectable Memory Error 
Bus Parity Error 
Nonexistent Memory 
Illegal Fraction Add 
Memory Reference Cycle 
Memory Write Cycle 

Bus Write Fault 

Cache Nonexistent Memory 


Bits 0 through 5: These bits store the last function code 
receive y the CPU. 


Bit 6: This bit is a One if a Stop Interrupt is stored in 
the CPU when the error is detected. 


Bit 7: Bit 7 is not used. 

Bits 8 and 9: These bits indicate the condition to which the 
CPU has set the main memory Lock function during double-word 
and read-modify-write operations. These bits specify the 
following: 
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Lock, memory lock set by the CPU. ~ 
Unlock, memory released from CPU use. 
Memory Lock function not used. 

Lock maintained, Memory Lock unchanged. 


Bit 10: This bit is a One if main memory detects an uncor- 
rectable (Red) read error during a CPU memory reference. 


Bit 11: This bit is a One if the CPU detects a parity error 
on data received over the system bus. 


Bit 12: This bit is a One if there is no response to a CPU 
generatéd memory reference bus cycle. 


Bit 13: This bit is a One if during CPU address generation 
an attempt was made to modify a byte address by a character 
or word address stored in an index register or vice versa. 


Bit 14: This bit is a One if the last system bus cycle gen- 
erated by the CPU was a memory reference cycle. 


Bit 15: This bit is a One if the last CPU generated system 
bus cycle was a memory write cycle. 


Bit 16: This bit is a One if the page control unit detected 
egal parity on the last menery write performed on the sys- 
tem bus by any unit. 


Bit 17: This bit is set if cache memory attempts to access a 
nonexistent memory location. 


4.2.2 Control Console Adapter 


This subsection contains interrupt vectors, ICWs, control 
words, and op-codes for the Control Console Adapter (CCA). 


IOM Channel Number: The channel number is 0. 


Interrupt Vectors (Octal): 


00000 = IOM detected fault. 


00001 = Special, caused by a line break (no status Store). 
00002 = Terminate, caused by ICW, TYl, or TYO, Carriage 
Return (015) Control-X (030), X-off (023), or 30- 
second timer (preceded by a normal Status Store). 
ICWs (Indirect 9): 
Status = 460, 461 
Data = 462, 463 
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Control Words: 


Peripheral Control Word (PCW): 


Not Used ; 


22 
Bits 0 through 17: 


Bits 18 through 22: 
Bit 23 Mask Bit (M) : 
its 24 throu 30: 


Bits 31 through 353 


00 
44 
50 


54 


23 24 


Not used . 


Must be Zero. 

This must be a One to mask. 
Must be Zero. 
Op-Code. 


FUNCTION 


Status Request 
Write Mode 
Read Mode 
Wraparound Mode 


Special (with STEX Y Instruction): 


C (Y00-08) = Must be Zero. 


C (¥09-14) = Contents of CCA Command Register 


c (¥15) = CCA Busy Bit. 
Cc (¥16) = CCA Ready Bit. 
C (¥17) = Mask. 


Status (Normal - Stored Indirect - 9): 


e 
, 
2 


INDICATION (IF = 1) 


Ready (DSR and CTS both up) 
30-second timer runout occurred 
Tally runout (TY0) occurred 
Pre-tally runout (TY1) occurred 
Data transfer timing error occurred 
Control character detected 


Illegal instruction sequence (CIOC while BSY) 


Illegal instruction 


0 
1 
2 
3 
4 
5 
6 
“7 
8 


Parity error 


4.2.3 Diskette Adapter 


(immediate interrupt not generated) 


This subsection contains interrupt vectors, ICWs, and control 
words for the diskette adapter. 


IOM Channel Number: 


The channel number is 1. 
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Interrupt Vectors (Octal): 


00020 = IOM detected fault. 

00021 = Special interrupt. 

00022 = Terminate interrupt, caused by PCW op-code of 00, 
track error, CRC error, TRO, or PTRO. 


ICWs (Indirect ~ 18): 


Status = 464, 465 
Data = 466, 467 
Data = 470, 471 (alternate) 


Control Words: 


Peripheral Control Word (PCW): 
0 . 17 


Sector Track 
Number Number 


22 23 24 26 27. 33 34 35 


Bits 0 through 17: Not used. 
Bits 18 through 22: These are the Sector Number bits: 


SECTOR NUMBER 
(BCD Value) 
16 


19 8 
20 4 
2 
1 


21 
22 


Bit 23, Mask Bit (M): This must be a One to mask. 


Bits 24 through 26: Must be Zero. 
. Bits 27 through 33: These are the Track Number bits: 


TRACK 
NUMBER 
27 64 


FNOL 
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Bits 34 and 35: These are the Command bits: 


00 Store Status 
01 Read 


Status (Normal - Stored Indirect - 18): 


012345678910 11 1213 1415 1617 


Not Used 
Bootload 
Tally Runout 
Pre-tally Runout 
Track 00 
Read 

CRC Error 
Track Error 
Track 64 
Track 32 
Track 16 
Track 08 
Track 04 
Track 02 
Track 01- 
Not Used 


4.2.4 Peripheral Interface Adapter 


This subsection contains interrupt vectors, ICWs, and control 
words for the Peripheral Interface Adapter (PIA). It also 
includes address data, Data Control Word (DCW) information, MPC 
commands, and PIA-MPC interface line data. 


IOM Channel Number: The channel number is octal 03 or 05. 


Interrupt Vectors: 


Level 1 (Special): Channel 3 = 61, Channel 5 = 121. 
Level 2 (Terminate Marker): Channel 3 = 62, Channel 5 = 122. 


ICWs: 
Status = Software specified. 
Data = Software specified. 
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Control Words: 


Connect PCW (Operational Mode): 


18 22 23 24 25 26 27 28 29 32 33 35 


Bits 0 through 22: Must be Zero (used only for T&D mode). 


Bit 23: Physical channel mask. 


Bits 24 and 25: Physical channel command. 


Channel Command Bits 23, 24, 25 


DESCRIPTION 


Mask PIA 

Normal startup of LC 
T&D PCW 

Reset MPC and mask all LCs 


Bit 26: Logical channel mask. 


Bit 27: Must be Zero. 


Bit 28: MPC select: Zero = MPC No. 1; One MPC No. 2. 


Bit 29: Must be Zero. 


Bits 33 through 35: Logical channel select. 


4.2.4.1 Base Address Word 


This subsection contains the starting address word format of 
the PIA mailbox. There must be a separate mailbox for each MPC. 


This function must be loaded by an LDEX instruction prior to 


issuing Connect. The format is as follows: 
01 2 3 16 17 
ee 
Bit 2 is the MPC select bit: | 


e When bit 2 is set to Zero, MPC 1 is selected. 
e When bit 2 is set to One, MPC 2 is selected. 
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4.2.4.2 Mailbox 
The mailbox format is as follows: 
- NOTE 


The address in the base address register points 
to the starting location of the mailbox area. 


0 17 18 35 


“*A maximum of eight logical channels may be configured. 


4.2.4.3 Interrupt Multiplex Word 
The Interrupt Multiplex Word (IMW) format is as follows: 


01 8 9 10 17 
A2\>|2|3 |«|s [617] 
— seblaPiisis)7Y 2°] > 
een ili 
T | M 


Bit 0 (8): When set to One, a special interrupt occurs. 
eld: Terminate interrupt by the logical channel. 
M Field: Marker interrupt by the logical channel. 
4.2.4.4 Special Status Control Word/Status Control Word 


The SSCW and SCW word formats are as follows: - 


0 23 < 16 17 18 22 23 24 35 
[ee ep 
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SSCW: Special Status Control Word (status is stored in ASCII 
format). 


SCW: Status Control Word. 
4.2.4.5 List Pointer Word 
The List Pointer Word (LPW) format is as follows: 
0123 16 17 


is a 


Bit 0, R (Restricted). When set to One, pat 0 restricts the 
DCW list services to one IDCW. 


4.2.4.6 Status Words Formats 
These formats are: 


e Terminate/marker status, first word (5 bytes from MPC) 
@ Terminate/marker status, second word (36 bits from PIA). 


Terminate/Marker Status, First Word 


The format is: 


012 ll 12 15 16 17 18 23 24 29 30 35 36 39 
Major Software. IOM Chan. Record 
Status Substatus Status, Status Residue 0000 
Byte “pyte 0 Byte ee i Byte eke os. Byte “aye 3. “Site k 
(0-7) ; (8~15) : (16-23) (24-31) (32-39) 


Bit 0: This bit is set by the MPC when status is stored 


(software flag). 
Bit 1, Power Bit: 
OFF. 


Bits 2 through 5: These bits show the MPC Major status. 


Bit 1 is set to One when the MPC power is 


Bits 6 through 11: These bits show the MPC substatus. 
NOTE 


Refer to subsection 4.2.4.13 for the definitions 
of MPC Major Status/Substatus. 


Bits 12 through 15: These are the software status bits and 
are stored as zeros by the MPC. They can be used by the 
software to indicate software detected errors to the Slave 
program after the hardware has stored status word. 
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Bit 16, Initiate Interrupt: Bit 16 shows the status stored 
uring an interrupt sequence (no data transfer). 
Bit 17, Abort Bit: Bit 17 is stored as Zero by the MPC; it 


S$ set to One by the software if this transaction caused the 
program to abort. 


Bits 18 through 23, I0M/Channel Status: These bits are divi- 
e nto two independent 3-bit segments: 
e Bits 18 through 20: Channel detected user faults. 


e Bits 21 through 23: IOM detected user faults reported 
to the PSA. 


Bits 24 through 29: Must be Zero. 

Bits 30 through 35, Residue Record Count: These bits are 
illegal for the disk subsystem and are always stored as 
zeros. 


Terminate Marker Status Second Word 


The format is: 


0 23 17 18 21 22 23 24 35 


Next Address of Data Cmd DCW Tally 
Residue ; 


Bits. 0 through 2: Must be Zero. 


Bits 3 through 17: These bits show the contents of the DCW 
register. . 


Bits 18 through 21: These bits contain the terminate charac- 
ter position code. 


Bits 22 and 23: These bits are the DCW command. 


Bits 24 through 25: These bits show the contents of the 
tally register. 


Special Status (ASCII Format) 


The format is: 


01 8 9 10 17 18 19 26 27 28 35 
Byte 0 Byte 1 Byte 2 Byte 3 
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ra 


Bits 1 through 8 (Byte 0): The MPC sends this character all . 
2e@roS. : 


Bits 10 through 17 (Byte 1 This is the MPC device number 
MPC controiler is device aber 0). 


NOTE 


Bits 19 through 26 and 28 through 35 represent 
types of special interrupts. 


Bits 19 through 26 (Byte 2): These bits indicate pack change 
to all). 


Bits 28 through 35 (Byte 3): These bits indicate device 
release to unit of original request). 
NOTE 


The Special Status Store is followed by a 
Special Interrupt (Level 1). 


4.2.4.7 Logical Channel DCW List 
The logical channel DCW list format is as follows: 
NOTE 


There are separate DCW lists for each logical 
channel configured. 


The logical channel LPW in the PSA mailbox points to the 
starting address of the DCW List. 
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Instruction Data Control Word 


The IDCW format is: 


ts) 5 11 12 17:18 19 20 21 22 23 24 29 30 35 36 39 


6 
Device Char. or Rec. 0000 
Address Tally 
ge ee, eC aE, ee TET, 


eee TT, | CLERIN” “eGGEA . 
Byce 0 Byte 2 Byte 2 Byte 3 Byte 4 
(0-7) : (8-15) (16-23) (24-31) (32-39) 


Bits 0 through 5: These bits are the MPC system command. 
Bits 6 through 11: These bits are the device code. 
NOTE 
The first IDCW establishes the device code; 
subsequent IDCW device codes are ignored. 
This makes it impossible for a program to 
switch devices within a list. 


Bits 12 through 17: These bits are ignored. 


Bits 18 through 20: These bits must be ON (this distin- 
quishes a DCW from an IDCW). 


Bit 21: This bit is ignored. 

Bit 22, Continue: This bit indicates this is not the last 
IpcW in the List. On completion of this. IDCW, a Move Pointer 
Service Code is issued to obtain a new IDCW. 

Bit 23, Marker Bit: This bit is ignored if bit 22 is not ON. 
On completion of the IDCW, the MPC issues service codes to. 


Store Marker Status and Set Marker Interrupt. The MPC then 
issues a Move Pointer Service Code to obtain a new IDCW. 


Bits 24 through 29, Channel Instruction: These bits must be 
one of the Following: ; 


e OO - Unit Record Transfer. 


e 02 - Peripheral Action (no data transfer; e.g., 
Request Status, Release, Restore). 


@ 2(X) - Command Extension Modifiers. 
e 4(X) - Special Controller Commands. 
If 2(X): 
@ 21 - Inhibit Automatic Retry. 
e 22 - Inhibit Alternate Track Logic and EDAC logic. 
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e 23 - Special Permission Execution: 


Read Override RPS Queue. 
Write Override RPS Queue. 


e@ 24 - EDAC Override (190); Check Character Override 
(181). ; 


e 25 - Read and perform error corrections on data before 
transferring data to EUS (PSA). 


If 4(X): 


e 40 - Special Controller Command (device address 
fields, bits 6 through 11, must be Zero). 


Bits 30 through 35, Record Tally or Character: These bits 
contain the number of times the device instruction is to be 
reissued to the controller (channel instruction 02). 

Data Control Word: 
The DCW format is: 
023 16 17 18 21 22 23 24 35 
cox] peta across [0] mez [oa] tally 

Bits 22, 23: These bits identify the type of DCW. 

I/O Transfer and Disconnect (IOTD). 
I/O Transfer and Proceed (IOTP). 


Transfer DCW (TDCW). 
I/O Nontransfer and Proceed (IONTP). 


oll ao 
Oro 


NOTE 
For the DCW, note the following: (1) pseudo 
read/write operation (2) write uses one loca- 
tion of memory, and (3) no update occurs for 
the DCW. 
4.2.4.8 Test and Diagnostic Mode 


The T&D PCW word format is: 
3 


0 2 17 
i a er ee 
pane 
18 


20 21 22 23 24 25 26 32 33 . 35 
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T&D 
COMMAND 
(Octal) 


COMMAND 
DESCRIPTION 


Data Wraparound 


(Four 36-bit 
words) 

From 0-7 to 
10-16 


Load LPW, 
DCW, and BAW 
Registers 


Add Logical 
Channel to BAW 
and Store 


Increment PLPW 


and Store 


Store PLPW 


Register 


Increment DCW 
Register and 
Store 


Data Transfer- 


PLPW to LPW 
Register 


Logical Channel 


No. ORed into 
Test Address; 
Set Level 2 
Interrupt 


PLPW, 


TEST ADDRESS 
(W) 


Must be Zero 


Address of 
data to be 
loaded 


Address of 
stored 
result of 
test command 


Address of 
stored 
result of 
test command 


Address of 


| stored 


result of 
test command 


Address of 
stored 
result of 
test command 


Not Used 


*Store word in all four registers. 


4.2.4.9 PIA Error Summary 


The PIA error summary chart follows: 
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Used to gen- 
erate a loca- 
tion for 
storing LPW 
Register 
(Stored in 
LPW +1 loca- 
tion) 


Specified 
which LPW 
Register to 
be loaded 


Used with BAW 
Register to 
generate data 
to be stored 


Not Used 


Not Used 


Not Used 


Specifies 
which LPW 
Register to 
be loaded 


Specify bit 
to be ORed 
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Specifies 
ASCII or 
binary 
transfer 
1 = ASCII 


FNO1 


PIA Error Summary Chart 


‘FAULT BYTE SENT 
TO MPC* 


| 0.1/2 3 45 6 7 Meaning 
Data parity error,| Terminate later 


10/0 1000 0 Terminate 
internal PSIC if data service ne 


Terminate now if 
not data service 


Terminate when 
LC is active 


Connect while busy 
(unexpected PCW) 


Data parity error, | Terminate later 


PSI 


Parity error, IOM 
to or from PSIC 
treated as IOM 
detected fault 


Illegal Service Terminate now 


Code 


Terminate now 


Parity error dur- 
ing service code 
sequence 


Terminate 


Illegal DCW Terminate now 


Service code for Terminate now Abort 
not busy or masked 


logical channel 


these conditions) 


(PSIC is masked for 


Terminate now 


IOM detected fault 


Terminate when 
LC number is 
active 


Masking PCW 


000000 PSIC tally 
runout 


Termination in 
process 


Tally runout with 
terminate from MPC 


*Fault Byte - Bits 0 and 1: 


00 = Special IOM instruction. 

Ol = PSA detected illegal Svc or PE (MPC should retry three 
times). 

10 = Status store and terminate eycle should follow. 

11 = Logical channel masked, abort (no status and termination 
cycle). 
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4.2.4.10 Service Codes - MPC to PIA 


The meaning, data bits, and hexadecimal equivalents of the 
MPC to PIA service codes appear in the following chart. 


MPC to PIA Service Codes Chart 


DATA 
BITS 
0123 4567 


HE XADEC IMAL 


Initiate New Channel Program 0000 0001 


0000 


Move Pointer and Initiate Command 0010 


Transfer 


0000 


Backup Pointer and Initiate Command 0011 


Transfer 


Data Transfer, Read Binary 0000 0100 


0101 


0000 


Data Transfer, Read ASCII 


Data Transfer, Write Binary 0000 0110 


0000 0111 


Data Transfer, Write ASCIT 


0000 


Store Special Status 1000 


-. Store Terminate Status 0000 1001 


Set Terminate Interrupt* 0000 1101 


Set Marker Interrupt* 0000 1110 


Set Special Interrupt 0000 1111 
*Refer to subsection 4.2.4.3, Interrupt Multiplex Word. 
NOTE | 
All other codes are illegal. 
4.2.4.11 Service Codes - PIA to MPC 
The PIA to MPC service codes are: 


e Connect = 0010 0000 (one byte PIA to MPC) 
e Disconnect = 0001 0000 
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4.24612 MPC Commands 


The description, octal, and hexadecimal equivalents of the 
MPC commands appear in the following chart. 


NOTE 


These commands are sent to the MPC in bits 
0 through 5 of the IDCW. 


The special controller commands appear in the following 


chart. 


OCTAL HEXADEC IMAL 


Request Status 

Read Nonstandard 

Boot C/S 

Boot ITR . 

Write Control Register 


DESCRIPTION 


Format 
Read EDAC 


Read ASCII 
Read 


Read Header 
Execute DLI 
Write 

Write ASCII 


Seek 
Special Seek 
Pr eseek 
Reset Status 
Restore 
Set Standby 
Release 
Reserve 


Special Controller Commands 


Suspend 

Read Memory ASCII 
Read Lock 
Initiate Read 


Write Memory ASCII 
Write Lock 

Initiate Write 

Release 

Read Memory Binary 
Write Memory Binary 
Conditional Write Lock 
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Read Status Register 


Read Control Register 


Write and Compare 


FNO1 


4.2.4.13 MPC Device Status 


The major status and substatus field of the first status word 


are listed in the following chart. 


MDC Device Status Chart (Sheet 1 of 2) 


MAJOR STATUS 


Busy 


Attention 


Data Alert 


End of File 


Instruction 
Reject 


MPC Device 
Attention 


©e0000SG COCO00 F&F G&G eo°o°o KMKROOOO FOOCO FO CoO] a 
COOCCOO0 Cec0eoe F © COCO KrYKROOO oF OOO Seo coo | «J 
KRHEHMOOO HOOCO © KH C000 COX FP OOO COrFoOo 80 FOO ow 


KM rReH OOO CH00 8 © HOGCO COOrFO0O ceoo°oc]oe Soo o00; 0 


a 
| 
nw 


~ 
So 


KHFOOFHO C®OrKO0 0 © OF XO COSPOFO COOrFoO Co SK O 


 SUBSTATUS 
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CHOHOH COOH © 0 OX FO GOSOSOH GOOCr OO 


No Substatus 
Retries 
Device in T&D 


> © 


Positionin 


g 
Alternate Channel 


Write Inhibit 
Seek Incomplete 
Device Fault 
Device in Standby 
Device Offline 


Transfer Timing 
Parity 
Invalid Seek Address 
Header Verification 
Cyclic Check 

Compare Alert 


Good Track 

Last Consecutive Block 

Block Count Limit 

Defective Track, Alternate 
Assignment 

Defective Track, No Alter- 
nate 

Alternate Track Detected 


Invalid Op-Code 
Invalid Device Code 

IDCW Parity 

Invalid Instruction Sequence 


Configuration Error 
Multiple Device 
Device Number Error 
Alert EN-1 

CA EN-1 Error 

CA Alert (No EN-1) 
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MDC Device Status Chart (Sheet 2 of 2) 


MAJOR STATUS SUBSTATUS 


i 0 1 1 | MPC Device Transmission Parity 

Data Alert Inconsistent Command 

Sum Check Error 

Byte Lockout 

EDAC Parity 

Sector Size Error 

Nonstandard Sector Size 

Search Alert (First) 

Cyclic Code (# First) 

Search Alert (# First) 

Sync Byte # Hex 19 

EDAC Correction (# Last 
Sector) 

EDAC Correction, BCL 

EDAC Uncorrected 


a 
4 
ir] 
un 


1 


Illegal Procedure 
Illegal LC Number 
Illegal . Suspend 

Continue Bit Not Set 


1101 Command — 


C2000 PRE FPRERPRPRRErOoOOCoO| 
COCO KKH KOOOCOCOrHFC OOS / ow 
HOO00 HMO ORF RFOOOFrF OOS | © 
CHK Oo OF KF RP OOF rHOROrFREFOA |] © 


©Co0Q0 e808 aoocooocococo0oco0°0eo 
OrFOrH oF GOForFoOrOOoOFroH 


“xx = Retry count 


The Software Flag (T) and Power (P) bits (bits 0 and 1 of the 
first status word) are listed in the following chart. 


Status Stored by MPC Hardware (Reset when status processed 
by software) 


MPC Power Of£/0PI Down 


The IOM channel status (bits 18 through 23 of the first 
status word) is listed in the following chart. 


BITS 
21 22 23 


Connect While Busy Not mune 
PSA Internal PE 

Illegal DCW 

Transmission PE 
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4.2.4.14 PIA/MPC Interface Lines 


Figure 4-14 shows the PIA/MPC interface signals. 


SERVICE CODE IN (SCI) 


SERVICE CODE OUT (SEO) 


PERIPHERAL 
CONTROL UNIT 
MPC) 


INPUT/OUTPUT 


oa ILLEGAL SEQUENCE OUT (ISO)* 
LT, LU, LV BOARDS OPERATIONAL IN (OPI) READY 


23, 24,250N = INITIATE 


RESERVE IN (REI) 


—“oaTAPATH OS 
B DATA PATH PARITY (P) SS 


MPC NEEDS 
SERVICE 


ISSUE 
CONNECT 


“FORCE DUMMY SERVICE CODE FOLLOWED BY ONE BYTE OF FAULT CODE OR 
NORMALLY AFTER CPU TO STAAT CONNECT. 


DATA MPC -=PIA 

STi = SEND DATA MPC — PIA 

STO = DATA TRANSFER DONE PIA — MPC 

TMi = REPLACE STI ON LAST BYTE TRANSFER 
STO = STILL RESPONDS TO TM! OR STi 

DATA PIA-> MPC 

sto DATA TRANSFER PIA — MPC 


TMO REPLACE STO ON LAST TRANSFER 


STi = DATA RECEIVED AT MPC 
STi = RESPONDS TO TMO OR STO 


Figure 4-14 PIA/MPC Interface Lines 


4.2.5 Direct Interface Adapter 


This subsection contains interrupt vectors, ICWs, and control 
words for the Direct Interface Adapter (DIA). It also includes 
HDIA status information, the connect flow chart, and the bootload 
(72) flow. 


-IOM Channel Number: The channel number is usually 4. 


Interrupt Vectors (Octal): 


00100 = IOM Detected Fault 
00103 = Special 
00102 = Terminate 
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LCWS = 


Status = 456, 457 
Mailbox = 454, 455 


Control Words: 


0 17 
18 22 23 24 ; 35 
Bit 23 (M) is the Mask bit and must be set to One to mask. 
4.2.5.1 DIA Status - Terminate Status Report 


The HDIA status, configuration status report data, and word 
format are as follows. 


HDIA Status Format 


The HDIA status format appears as follows: 


EVENT INDICATED ; 


Must be Zero 
‘System Bus Parity 
Must Be Zero 
Ready Line: One = Cables, Zero = L66 Not Connected 
Must be Zero 

Illegal Connect from System 

Illegal Op-Code from System 

List ICW Tally Runout 

Zero (Not Used) 

L66 Test Command While Busy 

Illegal Op-Code from L66 

No Answer from L66 

zero 

Parity Error Detected by DIA on L66 IOM 

IOM or Command Parity Error Detected by L66 IOM 
Data Parity Error Detected by L66 IOM 

Bus Parity Error Detected by L66 IOM 
System Fault Detected by L66 IOM 


"status bits 33 and 34 on together indicate an address out of 
bounds error detected by L66 IOM. ; 
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Configuration Status Report (Octal 74 
Four 36-bit words of configuration data are stored. 
wl6, 17 (L66 Address Bits) 
0 0 Zeros 


0 1 L66 Mailbox and Interrupt Cell Switches 


0 11 12 29 30 32 33 35 


Termin- 
L66 Mailbox Switches ate 


1 0 Zeros 


1 1 Zeros 
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4.2.5.2 System Connect Flow 


Figure 4-15 shows the system connect flow and lists the 
op-codes: 


SEL 04 (DIA CHANNEL NO.) 
cioc (GET PCW) 
CONNECT PCW 
SYSTEM MEMORY DIA HAROWARE 


had ae | 901 | SYSTEM AODRESS + 
Res | TALLY READ 454 458 e (MASK) 


es = a Pe 
waitbox Ss TDP] -T wren Te) WeWREGITE 


L66 ADDRESS REGISTER 


INDIRECT 
} 008 | SYSTEM ADDRESS COMMAND REGISTER 
Licw 
feo] > [e aes SYSTEM INTERAUPT REGISTER 
L66 INTERRUPT REGISTER 
SYSTEM ADDRESS REGISTER 
; L66 ADDRESS AG — A23) TALLY REGISTER , 
oe INT. CELL | OP- ; 
bd ni ea D REGISTER 00-17 (UPPER) 


SYSTEM ADORESS O REGISTER 18-35 (LOWER) 
ocw2 


Tb y Tracer 
Lee ADDRESS x |x| 
sk SOS 
[4 SYSTEM ADORESS 
DCw2 OP-coDES 
Te] tay 
‘ 65 = READ AND CLEAR L66 
ocwi 71 INTERRUPT SYSTEM 
72 JUMP (NEW LIST) 
INTERRUPT L66 


~ 
aw 
onruw 


REPORT CONFIGURATION STATUS 
DATA TRANSFER SYSTEM —=L66 
76 = DATA TRANSFER L66-eSYSTEM 


66 ADDRESS 


i 


i 
| 


SYSTEM ADDRESS 
OCW2 
-—TeL ray 


*MUST BE ZERO. 
**PAGE MODE BIT (IF = LOGICAL ONE). 


Figure 4-15 System Connect Flow 
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4.2.5.3 L66 to System for Bootload (72) Flow 


Figure 4-16 shows the bootload (72) flow between the system 
DIA and the L66 DCA. 


L66 (DCA) SYSTEM (DIA) 
Caen ‘ ATER TNE 


SET UP MBX 
ISSUE CIOC TO DCA 


RCVCNG ->CONSIX -> FCNCTE 


“ENTER CONNECT SEQUENCE 


GET L66 ADDRESS (MBX) FROM CONFIGURATION PANEL 
SERVICE CODE = 64 (RD-CLR) 


DCA —— 10M —@ MM 


LOAD REGISTERS: 


D REGISTER 00-35 = (C) L66 MBX 
COMMAND REGISTER = 72 (BOOTLD) 
VERIFY ILLCMD6 


MBX REJECTED 
BIT 18 INVERTED (= 1) 


IF ILLCMD6 


*PTR ADDRESS RESTORE MBX -©L66 


WILL VARY 


1F MBX IS ACCEPTED, CONTENTS RSTCON (CONNECT ACCEPTED) 
OF MBX ARE ZEROED 
*ENTER BOOTLOAD SEQUENCE 
SET FBTLO3 
D REGISTER 00-—17-=L66 REGISTER 

D REGISTER 24-29 -eADDRESS EXTERNAL REGISTER (L66) 
SET MYCLR i 
MYCLR-©BSMCLA 

(CAUSES ALL OLTs TO BE RUN) 


* 


FETCH BOOT ICW 


(FIRST INFORMATION WORD OF DATA BLOCK) SEND L66 ADDRESS (BOOT ICW) - 


AND SERVICE CODE OF 60 (READ S.P.0) 


LOAD REGISTERS: 


D REIGSTER 00-35 
LICW REGISTER 00-16 
TALLY REGISTER 00-11 
SYSTEM REGISTER ARGOO-16 


CONTINUE READ OF DATA BLOCK © 

ADDRESS +1 TO L66 REGISTER (SYSTEM REGISTER = 
LOCATION 0) 

FORCE OP-CODE 76 (FRCD76) 

SET FFDT63 (TRANSFER L66-»>SYSTEM} 

CONTINUE TRANSFER UNTIL TALLY EXHAUSTS 


SPRING LOAD AND 
ARM INTERRUPT 
VECTORS (SEE GICB 
FOR DETAILS.) 


AFTER FIRST 1014g WORDS ARE TRANSFERRED, 
AN INTERRUPT OCCURS. THE VECTOR ADORESS 
102g PAIR POINTS TO A ROUTINE IN GICB TO SET UP 
FIVE DCWs TO LOAD FOUR 8K WORD BLOCKS AND 
THEN PERFORM A DISCONNECT. NOTIFY L66 OF A 
SUCCESSFUL BOOT BY WRITING THE STATUS WORD 
INTO THE.L66 CONTROL MBX. 


Figure 4-16 L66 DCA to System DIA Bootload (72) Flow 
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4.2.6 HMLC/CIB 


This subsection contains interrupt vectors, status words, CLA 
identification, PCW formats and active/configuration interrupt 
vectors for the HMLC/CIB. 


IOM Channel Numbers: The channel numbers are 6, 7, and 10. 


Interrupt Vectors (Octal): 


IOM Detected Channel Fault: 140 (Channel 6), 160 (Chan- 
nel 7), 200 (channel 10). 


Special Interrupt: Not applicable. 
Terminal Interrupt: Not applicable. 
Interrupts are by subchannel and consist of two types: 


e Active 
e Configuration. 


The active interrupt occurs as a result of a status lead 
changing on the communications interface or as a result of a 
PCW O or PCW 1 with an op-code of 01 or 02 (Status Request). 
Either activity causes the active status to be stored in memory 
and then an interrupt occurs through the active interrupt vector. 


The configuration interrupt occurs as a result of a PCW 0 or 
PCW 1 with an op-code of 03 (Status Request, Configuration). _ 
This causes the configuration status to be stored and then an 
interrupt occurs through the configuration interrupt vector. 


Refer to Tables 4-12 through 4-15 for the HMLC/CIB status 
words, CLA identification, PCW formats, and the active/configura- 
tion interrupt vectors. 
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Table 4~12 HMLC/CIB Status Words 


HDLC CONFIGURATION ; CODED BAUD RATE 
er] newer | comrouranonsrarue | mccmwroumnon | wmrmcnon™ | wae 
ea NI (aa enn) (eee (ee Se eee meee 
1 [Receive Onty, Normal Marker lecelved | O- Anes = Syne tyne = Syne 
[2 | Receive Only, Delayed Merker Received | ee ee ees ee ee ee 
[3] Receive Onty, Terminate Character Received ears (Sao icns eee eee, eee eared 
[4 [Alternate Butfer Active Subchennel 1D Codes, fee ee a eee ee 
[5 | autters wit be Switched ater Sttue Store | Wivlecee (able 12 Potlotes Fe ee 
Pe | _tvotra zee) HDLC Inchuded). ee a ec 
a ereReI Te Be eeae san ae ree aees | (era eee See 
[8 | Receive Oniy, Lateral Parity Error ea See (SC ee eee eee ne (Pa en! 
El "lentil il a Sat enn SNE cesmaNeet Rieieien eam 
[10 | Receive Oniy, Deteest Swat GChenge | owe 
UTE FT RARER) (DSUSENGIE "RENCE (PIRSA EINE = PD (ce EE 
P12 [transter Timing Error ——~—~—~S~*diC hack tated Receive Porny 
il Gc ellie Rene Seen eee ee sewee 

; Only} ASCtI 
ia mez, Sees = dds Oe Even tne Porty 
[15 | No Stop @nRecrived (AnyneOniyi | 0 = One: 1 = TwoSend iGMsUea [| = One: 1 = Two Send iCWeUed | 
[16 [AGU OLO-Ostatine Gecupied sf UweaW 
[17 [cu — wit — Power On indicator feDOMSUMRE), Sg oe ee a ee ee 
Poh Dew bate ee 
fe 90, | cCme tm Aerio MEN ee 
[20 | Carrer Detect ——SSSSSSCSCS~S~*@dC«C BC armcner Le CA OW) PP 
[a | Sunervivor Recelved _——SS~SCSC*d CBR Chwaeter tenth 
P22 [ACU — AGA — Abendon Gall and Retry | ?.BiCherectertength SO] 
23 [DataSet Starve Lend Up-ACU | B-BiCharectertengs PP 
Ef ct Ecler OEE A ee 
0 = CCITT Polynomial 
[26 | Line reek Received — Complore Sowre ener Deere) 
[26_| HDLC/BSC Terminate Character Received | Sore Batter Switch Enobied ee ee 
i | RES 
ee a 0 = ASCII Code O = Transmit Marks If idle 
Beal ieee eee aa BEE 
0 # Nontransparency 
El Mckee a a orem deca 
. Assumes Only Ons Address Field Byte) . 0 0 0 
| 30 | Data Terminat Ready Bir 6 _- 0001 
| 31 | Request To Send 00 Awee: Bit § (Synch ees: 0 0 ' ‘ 
| 32 | MakeBusy Bit Ory Bit4 - @ 1 00 
ee eee Os ie eemee VE LY 
6 bits per byte rr er ae | 
7 bits per byte 1 090 0 
[33 | Supervisory Tranemit/BSC- CRC Eror | 1200 Bit 3 (Chee) = a ae ee 
[34] con requenttacu (1800 an? co ons 
Es aint 1 4 0 0 
5 bits per byte ' : . ; 
6 bits per byte 1 


; ee eee Not 


*Considered European Baud Rate 


7 bits per byte 


NOTE: I! bit 36 = 1, then bits 32 through 40 = 0 and bits 28 through 31 
8 bits per byte 


are decoded in the last column of this tabte. 


Table 4-13 CLA Identification 


BITS 2-5 OF 
CONFIGURATION 
STATUS WORD (OCTAL) 
BOARD 
NUMBER CLA DESCRIPTION 


DCF6615 ‘ MIL-STD-188C Async Line 
Adapter 


Not used 


DCF6610 Dual Asyne Current Loop 
Adapter 


DCF6612 Dual Asyne Line Adapter 
DCF6613 Dual Autocall Unit Adapter 
Not used 


DCF6621 | Bisyne Current Mode Broad- 
band Adapter 


DCF6619 : Sync Current Mode Broadband 
Adapter 


DCF6620 HDLC Adapter 


DCF6616 MIL-STD-188C Broadband 
Adapter 


DCF6618 Dual Bisynec Line Adapter 
DCF6611 B Dual Sync Line Adapter 


DCF6614 MIL-STD-188C Sync Line 
: Adapter 


DCF6627 Syne Balanced Line Broad- 
band Adapter 


DCF6617 MIL-STD<-188C HDLC Adapter 


DCF6622 F6 (366) | Broadband HDLC Current 
Mode Adapter 


DCF6623 F7 (367) | Broadband HDLC Balanced 
Line Adapter 
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Table 4-14 HMLC PCW Formats 


ecw PCW 1 ACTIVE PCW 2 CONFIGURATION PCW 3 CONFIGURATION PCW 3 BSC 
BITS BROADSIDE (ASYNC) (SYNC) (SYNC) 


Active Command (Octal): Configuration Command (Octal): | Configuration Command (Octal): { Cheracter length is ignored by BSC 


00 = No Command {Used with PCW 1 Broadside) 14 = 5-Bit Character (Async) Bits 2 through 5 MBZ on 
OT - Status Request — S/C Recewe 15 = §-Bit Character the HDLC NOTE 
02 = Status Request — S/C Send 16 = 7-Bit Character eMuioocae. 


03 = Status Request — S/C Configuration 
04 = SIC Mask Bit -- Set 

S/C Mask Bit Reset 

06 = Switch S/C Data Buffer — Recewe 
07 = Switch S/C Data Bulfer — Send 

10 = Initialize HMLC 

11 = Store Mask Register 

14 = Resynehronize 

15 + Transmit Line Greek (600 msec} 
Others = Not Used (0 or 1) 


17 = &-Bit Creracter 
Others = Not Used 


ry 


aS 
the HDLC 
oe 


Switch Enable (HDLC Oniy) 


TRO Enable (MOLC Onty) 


g 


| 


Ea A cl 
idle Enable — 
One = If icte State Entered 
During Frame (HOLC Onty) 
Buffer Switet p Enable 
(HDLC Onty} 


Recewe Mode Tranemit Fill — Hf = One, EBCOIC Code 
One ‘renernit Fills When idle if = Zero, ASCH 
(HDLC Onty) 
€ 
Nor 
Set to Send 


Ser itt 
=T 
LC 
‘Set Send Mode tended Control Field 
(HDLC Onty) 
Set Dota Termingi Reedy 150 Saud Bits 30-32 Send Byte Size* 
{HOLC Only} 
Sed Lon Brome (836 OV 
1800 Beud 


Receive Logic Bypass (BSC Oniy) | Coded Bit Gate Seiected*** 


Bits 33-35 Receive Syte Size*” 
({HOLC Only) 


11/81 
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Table 4-15 HMLC Subchannel Control Word Memory Map 


; CHANNEL 6 CHANNEL 7 CHANNEL 10 
ICW ADDRESS | SUBCHANNEL NUMBER INTERRUPT VECTOR LOCATION INTERRUPT VECTOR LOCATION | INTERRUPT VECTOR LOCATION 


01000-01017 00006 . 
01020-01037 
01040-01057 
01060-01077 
01100-01117 
01120-01137 
01140-01157 
01160-01177 
01200-01217 
01220-01237 
01240-01257 
01260-01277 
01300-01317 
01320-01337 
01340-01357 
01360-01377 
01400-01417 
01420-01437 
01440-01457 
01460-01477 
01500-01517 
01520-01537 
01540-01557 
01560-01577 
01600-01617 
01620-01637 
01640-01657 
01660-01677 
01700-01717 
01720-01737 
01740-01757 
01760-01777 


DAU & | De be 


ee et 
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4.2.6.1 HMLC Subchannel Control Words 


The HMLC subchannel control word data follows (also refer to 
Figure 4-17, next page). 


RELATIVE ADDRESS 
(MODULO 20 OCTAL 
PER SUBCHANNEL) 


FUNCTION 


ICW Active - Receive No. l 
ICW Active ~- Receive No. 2 (Alternate) 

ICW Active - Send No. 1 

ICW Active - Send No. 2 (Alternate) 

BAW (10) and Spare (11) 

Mask Register (stored direct - 36) 

ICW Active - Status (stored indirect - 36) 
Configuration Status (stored direct - 36) 


The Mask Status Word format follows: 


01 8 9 17 


Mask Bits 
1 Subchannels 0-7 Not Used 


Indicates word updated via IOM 


NOTE 


The subchannel mask status is stored into the 
first CLA communications region of each HMLC 
(if a One = Masked Off). 


CHANNEL MEMORY 
NUMBER LOCATION 
06 


WNHre Oo WNEe oO WHR OS 
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RELATIVE 
ADDRESS 


RECEIVE DATA 


RECEIVE DATA 


re 
is : SELLE LA 
VIZ LLL 


BASE ADORESS WORD 


GION 
7 / 
Y Lt? i, 
ATUS 


PO 
ra 
MASK ST. ‘ MASKS—SUSCHANNEL 
WORD 


g]10 7 
SUBCHANNEL CONTROLLER 
CONFIGURATION CONFIGURATION CONFIGURATION 
SUBCHANNEL CONFIGURATION 
USED BY GERTS ONLY *°°$EE MASK STATUS WORD FORMAT ON 
**ALTERNATE SENO ICW IS OPTIONAL. PREVIOUS PAGE. 
MUST BE SPECIFIED IN CONFIGURATION (b). GENERAL CONTROL WORD FORMAT. 


PCW IF WANTED. 
(a) SUBCHANNEL O 
CONTROL WOR! 
FORMAT 


RECEIVE DATA 
Icw. 0 


'e 


RECEIVE DATA 
icw, 1 


SEND DATA 
icw, 0 


noe DATA 


(c) SUBCHANNEL 25 CONTROL 
WORD FORMAT (TYPICAL FOR 
SUBCHANNELS EXCEPT 

- SUBCHANNEL 0.) 


Figure 4-17 HMLC Subchannel Control Word Data 


4-80 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


4.2.6.2 Character Control - General Information 


Figure 4-18 shows the CCW function data flow. 


Baw : 

0 89 10 11 12) 1498 17 
CHARACTER BASE ADDRESS OF TAG 
RECEIVED CCC TABLE 


FROM 
SUBCHANNEL 
MODIFIER 


SHORT TABLE 8!T 
TABLE SWITCH FIELD 


STORE 
CHARACTER 
IN MEMORY 


ccc 
oO 2. 3 4 5 6 6 


FETCH BAW 
(IN MEMORY) 


TABLE SWITCH FIELD 
RESYNCHRONIZE 
SWITCH RECEIVED ICW 
PARITY INHIBIT 
COMMAND FIELD 


000 = NORMAL CHARACTER — STORE 

O01 = TERMINATE +1 ~— STORE 

010 = TERMINATE +2 — STORE 

O11 = TERMINATE NONSTORE 

100 = MARKER — STORE 

101 = MARKER — INTERRUPT +1 — STORE 
110 = MARKER — 00 NOT STORE 

111 = MARKER — INTERRUPT NONSTORE 


RECEIVED 
CHARACTER 


CHARACTER CONTROL TABLE 
(SHOWN FOR ASCII) 


9 89 17 


BASE 
ADDRESS 
Tg 


“ REPLACE TAG 
BY TSF IN BAW 


SET MARKER 
EXECUTE 

in SPM 
COMMAND {DO NOT STORE) 


Figure 4-18 CCW Function Data Flow . 
3 4-81 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


4.2.6.3 Fault Conditions and HMLC Responses 


The system fault conditions and the appropriate HMLC respon- 
ses appear in the following chart. 


RESPONSE | 


The instruction is ignored. 


An instruction other than a 
CIOC or an STEX is received 
(no parity errors). 


The HMLC that is addressed performs 
a fault status transfer to the IOM. 


A bus parity error (data 
left, right, or address) or 
Red occurs when an instruc- 
tion (any) is received. 


The other three HMLCs ignore the 
instructions even if a PCW (CIOC) 
with bit 23 (set mask/initialize) 
set. 


A timeout occurs if an unimplemented 
HMLC is addressed. 


A fault status transfer and inter- 
rupt occurs (continue normal 
operation). 


An NAK is received when the 
HMLC performs an STEX 
response. 


The HMLC masks (initializes) the 
subchannel (continue normal 
operation). 


The first (or only) cycle 
of an HMLC initiated opera- 
tion (direct load of BAW on 
ccc; direct store of BAW on 
configuration status; 
indirect store of data or 
active status) is NAKed. 


The HMLC masks (initializes) the 
subchannel. A fault status transfer 
and interrupt is made (continue nor- 
mal operation on the other 
subchannels). 

NOTE 
The fault status word must specify 
which parity error (Red or Yellow), 
an improper NAK, etc. 


The second (response) cycle 
| of an HMLC initiated opera- 
tion (direct load of a BAW 
or CCC; indirect load of 
data; indirect store of 
active status or data) has 
a parity error (Red or 
Yellow ?) or fault status. 


Set up a new status word (include 
previous status) and retry. Note 
that this may result in a loop. 


An NAK was received in 
response to a fault status 
report. 
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4.2.7 Timer Channel - General Information | 


This subsection contains interrupt vectors, PCWs, and mailbox 
information for the timer channel. 


IOM Channel Number (Octal): The channel number is 17. 


CIOC to Channel 77: Interrupt Timer. 


Interrupt Vectors (Octal): 


IOM Detected Channel Fault = 360 
Interval Timer Runout = 361 
Elapsed Timer Rollover = 362 


Peripheral Control Word: 


The PCW affects only the interval timer. When the mask bit 
is set to One, turn the interval timer OFF. 


Mailboxes (Octal): 


Interval Timer = 450 
Elapsed Timer = 451 


Status: None reported. 
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4.2.8 Wraparound Channel T&D Testing 


This subsection contains the channel number data, word for- 
mat, and the indicator register format for the Wraparound Chan- 


nel (WAC). 
DEFINITION 


Command Register 
Address Register 
Data Lower Register 
Data Upper Register 
Connect Sequence 
Indicator Register 
Program Aid Register (355 AB1 only) 


- LDEX can be made only to: 


Channel 70 
Channel 71 
Channel 72 
Channel 73 
Channel 76. 


Connect can be made only to Channel 74. 
STEX can be made only to: 


Channel 72 
Channel 73 
Channel 75 
Channel 70 
Channel 76. 


Vary Request Lines: 


PCW Bits 

33 34 35 

0 0 0 One = Request 

0 oil One = Request, short delay, second request 
0 1 0 One = Request, long delay, second request 

1 oO 0 One = Request, long delay, second request 


4-84 FNO1 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


“PCW Format: 


18 22 23 24 32 33 35 


WAC Indicator Register Format: 


0123456789 1011 1213 1415 16 17 


SS 


Connect 

Pretally 
Runout 

Tally Runout 

Overflow 

Negative 

zero 

Fault 

SODA 

First Cycle 

Repeats Sequence of bits 0 through 7 

Second Cycle 
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4.2.9 Processor Word Formats and Instruction Information 

This subsection contains word formats and instruction infor- 
mation for the processor. This information includes: 
Instructions 
Processor Instruction Se 
Processor Instructions - Numerical Order 
Processor Instructions by Function 
Character Address Addition (see Table 4-16) 
Processor Indicator Register 
Processor Index Register 
Indirect Words 
Instruction Counter 
Operands. 


4.2.9.1 Instructions 
The processor instruction formats are: 


Memory Reference, Word Addressing: 


0123 B89 17 


Memory Reference, Character Addressing: 
012 3 8 9 1112 13 17 © 


Nonmemory Reference Group 1: 


0 2 3 8 9 17 


rex [ [cones 


Nonmemory Reference Group 2: 


0 2 3 8 9 1112 17 


OP = 6-Bit Operation Code 

T = Modification - Bits 1 and 2 
00 = Ic 02 = X2 
01 = Xl 03 = X3 


I = Indirect bit 

K = Operand (for shift counts, ect.) 
Sl = Suboperation Field 1 

S2 = Suboperation Field 2 ; 
D = Displacement Field (- 256 < D < + 255) 
-S = Sign Bit 
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4.2.9.2 Processor Instruction Set 
The processor instruction set appears in the following chart. 


Processor Instruction Set (Sheet 1 of 2) 


MEMORY REFERENCE 
OP -CODE : INSTRUCTIONS 


07 LDA Load A 
47 LDQ Load Q 
04 LDAQ Load AQ 
43, 03, 41 LDXN. Load XN = l, 2, 3 
44 LDI Load Index Register 
17 STA Store A 
57 sTQ Store Q 
14 STAQ Store AQ 
53, 13, 50 STXN Store XN = 1, 2, 3 
STI Store Index Register 
STZ Store Zeros 
ADA Add to A 
ADQ Add to Q 
ADAQ Add to AQ 
02, 40 ADCXN Add Character Address to XN 


Add Stored to A 
Add One to Storage 
Subtract from A 
Subtract from Q 


SBAQ Subtract from AQ 

SSA Subtract Stored from A 
MPF Multiply Fraction 

DVF Divide Fraction 

ANA And to A 

ANSA And to Storage A 

ORA OR to A 

ORSA OR to Storage A 

ERA Exclusive OR to A 

ERSA Exclusive OR to Storage A 
CMPA Compare with A 

CMPQ Compare with Q 

CMPXN Compare with XN 


SZN Set Zero & Negative Indicator from Memory 


CANA Comparative And with A 
TRA Transfer Unconditionally 
TS Y Transfer And Store in Y 
TZE Transfer on Zero 

TNZ Transfer on Not Zero 
TMI Transfer on Minus 

TPL Transfer on Plus 

TNC Transfer on No Carry 
TOV Transfer on Overflow 
croc Connect I/O Channel 

LDE X Load External 


Store External 


FNO1 
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Processor Instruction Set (Sheet 2 of 2) 


OP-CODE 


GROUP 1: NONMEMORY 
REFERENCE INSTRUCTIONS 


773 Immediate Add to A 
573 IAQ Immediate Add to Q 
173, 273, 373 | IACXN Immediate Add Character Address to XN 
673 ILA Immediate Load A 
473 ILQ Immediate Load Q 
073 SEL Select I/O Channel 
012 RIER Read/Interrupt Enable Register 
412 RIA Read/Interrupt Address 
052 SIER Set Interrupt Enable Register 
452 SIC Set Interrupt Cell 
022 IANA Immediate And to A 
122 IORA Immediate OR to A 
322 IERA Immediate Exclusive OR to A 
422 ICMPA Immediate Compare A 
222 ICANA Immediate Comparative And with A 


GROUP 2: NONMEMORY 
OP -CODE REFERENCE INSTRUCTIONS 


Copy Q Register into A Register 
CAQ Copy A Register into Q Register 


CAXN Copy A Register into XN Register 


CXNA Copy XN Register into A Register 
INH Interrupt Inhibit Mode On 
ENI Enable Interrupt Mode 

DIS Delay Until Interrupt 

NOP No Operation 

ARS A Right Shift 

QRS Q Right Shift 

LRS Long Right Shift 

ALS A Left Shift 

QLS Q Left Shift 

LLS Long Left Shift 

ARL A Right Logical 

QRL Q Right Logical 

LRL Long Right Logical 

ALR A Left Rotate 

ALP A Left Parity Rotate 

QLR Q Left Rotate 

QLP Q Left Parity Rotate 

LLR Long Left Rotate 

NRM Normalize 
NRML Normalize Long 
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4.2.9.3 Processor Instruction Set - Numerical Order 


follows: 


MPF 
ADCX2 
LDX2 
LDAQ 
ADA 
LDA 
TSY 


(Group 3) 


(Group 5) 
CMPX2 
SBAQ 
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SBA 

CMPA 

- LDEX 
CANA 
ANSA 
(Group 2) 
ANA 
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The numerical order listing for the instruction set 


STI 
TOV 
STZ 
STQ 
Cc1oc 
CMPX 3 
ERSA 
CMPX1 
TNZ 
TPL 
SBQ 
CMPQ 
STEX 
TRA 
ORSA 
(Group 1) 
TZE 


FNO1 


4.2.9.4 Processor Instructions by Function 


The processor instructions listed by function are as ‘follows: 


IMMEDIATES 


IAA 773 
ILA 673 
IAQ 573 
ILQ 473 
IACX1 173 
IACX2 273 
IACX3 373 
IANA 022 
IORA 122 
IERA 322 
ICMPA 422 
ICANA 222 


STORES — 


STA 17 
sTQ 57. 
STAQ 14 
STX1 53 
STX2 13 
STX3 50 
STI 54 


STZ 56 


SUBTRACTS 


SBA 26 
SBQ 66 
SBAQ 24 
SSA 36 


COPIES 


CAQ 6333 
CQA 7333 
CAX1 4332 
CAX2 0332 
CAX3 4333 
CX1A 2332 
CX2A 3332 
CX3A 3333 


- 


TRANSFERS 
TRA 71 
TSY 10 
TZE 74 
TNZ 64 
™I 75 
TPL 65 
TNC 45 
TOV 55 
MULTIPLIES & 
DIVIDES 
MPF 01 
DVF 21 
SHIFTS 
ARS 0337 
QRS 4337 
ALS 0336 
QLs 4336 
LRS 0335 
LLS 0334 
ARL 2337 
QRL 6337 
LRL 2335 
ALR 2336 
QLR 6336 
ALP 3336 
QLP 7336 
LLR 2334 
NRM 1336 
NRML 1334 
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COMPARES 
CMPA 27 
CMPQ’ 67 
CMPX1 63 
CMPX2 23 
CMPX3 61 
CANA 31 
BOOLEAN 
ANA 34 
ANSA 32 
ORA 37 
ORSA 72 
ERA 35 
ERSA 62 
INPUT/OUTPUT 
SEL 073 
croc 60 
LDEX 30 
S TEX 70 
INTERRUPT 
CONTROL 
INH 3331 
ENI 7331 
SIER 052 
RIER 012 
sic 452 
RIA 412 
DIS 4331 
MISC. 
NOP 2331 
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4.2.9.5 Character Address Addition. 


Figure 4-19 illustrates character address addition. 


i ee 
C FIELD WORD BYTE BYTE BCD ILLEGAL 
fraacrionar jocrac [of 1 Toa Pape ts tet 


2/3 


WORD o 7 7 7 
DOUBLE WORD 1 7 7 7 
o/2 2 7 7 7 
172 3 7 7 7 
o/s 4 7 13 2/3 7 
183 5 7 2/3 o/3 7 

r 6 o/3 1/3 7 

1 pt 


ILLEGAL 


*+CARRY — INCREMENTS THE ADORESS DISPLACEMENT FIELD OF THE ORIGINAL WORD. 


; 
mire 


0 ; W7 


Figure 4-19 Character Address Addition 
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4.2.9.6 Processor Indicator Register 
The processor indicator register word format follows: 


012345 678 11 12 17 


zero 
Negative 
Carry 
Overflow 
Inhibit Interrupt 
Parity Fault Inhibit 
Overflow Fault Inhibit 
Memory Parity Error 
I/O Channel Number Selected 


4.29.7 Processor Index Register 
The processor index register word format follows: 


0 2 3 17 


Cc 
Field Word Address 


If X register modification is specified (i.e., the T field of 
the instruction word equals l, 2, or 3), then the legal values of 
the X register C field are: 


Single precision word 

Double precision word 

Byte 0, bits 0 through 8 

Byte 1, bits 9 through 17 
Character 0, bits 0 through 5 
Character l, bits 6 through 11 
Character 2, bits 12 through 17 


AU eaWpr © 
oeeeane 


If the C field equals 7, an IM fault occurs. If the X regis- 
ter C field equals byte or character addressing, then the field 
of the original word must also specify the same type of address- 
ing or an IM fault will occur, for example: : 


X Register Instruction 
Cc Field Cy Field 
2 or 3 byte = 2 or 3 
4,5, or 6 character = 4, 5, or 6 


Refer to subsection 4.2.9.5 to determine the results of byte/ 
character addressing. 
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4.2.9.8 Indirect Words 


The indirect word addressing and character addressing word 
formats follow: 


Word Addressing: 
0 1 2 3 , 17 


Indirect 

Bit 
Tag Field 
Word Address 


Character Addressing: 


0 1 2 3 567 17 


Character Address 
Displacement Field 


4.2.9.9 Instruction Counter 
The instruction counter word format follows: 


0 2 3 17 


Word Address 
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4.2.9.10 Operands 


The word formats for the operands are as follaws: 


Single Precision Word: 


0 Ll. 17 


Sign Bit 


Double Precision Word: 


6-Bit Characters: 
0 11 12 17 


9-Bit Character: 


NOTE 


The character position in storage is determined 
by the character address. 
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4.2.10 System T&D Instructions 


Special Test and Diagnostic (T&D) versions of standard system 
instructions are provided in this subsection to aid in resolving 
failures in the processor or in other system components. The 
instructions are: 


CRA: Copy Register to A (Octal 7332Xx) 
CAR: Copy A to Register (Octal 1332Xx) 
CAQC: Copy AQ to Channel (Octal 533200) 
CCQ: Copy Channel to Q (Octal 533300) 


The CACQ and CCQ instructions allow T&D access to registers 
and control in system components that are completely external to 
the processor (e.g., the IOM, PCLU, I/O channels). The defini- 
tions of these T&D instructions are contained in the appropriate 
component specification manuals (refer to subsection 1.2 of this 
manual for the order numbers). 


CACQ: Co Accumulator and Quotient to Channel (Octal 533200 


Summary: 


Data and control information are delivered to the controller, 
which is connected to the channel specified by the SEL register 
and bits 8 through 11 of the A register. The software visible 
format is as follows: = 


SEL Register: 


12 17 
Low 
Q Register: 
012 17 


A Register: 
~ 0 


Controller 


Function 
Command Code 


NOTE 


The K field (Y ) must be octal 00. 


12°17 
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Indicators: 


The indicators are not affected. 
ccg: Co Channel to Quotient (Octal 533300 

Summary: 

Control information is delivered from the accumulator to the 
controller, which is connected to the channel specified by the 
SEL register and bits 8 through 11 of the Accumulator. Then, 16 


bits of data are returned to the Quotient register. The software 
visible formats before and after the instructions are as follows: 


SEL Register: 


12 17 
Channel No. 
Low 
Before 
A Register: 
. 0 78 1112 17 
Controller 
Channel Function 
Don't Care No. High . Code 
Q Register: 
Don't Care 
After 
A Register: 
0 78 1112 17 
Controller 
Channel Function 
Don't Care No. High Code 
Q Register: 
012 17 


NOTE 


The K field (Yj,.,, ) must be octal 00. 
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Indicators: 
The indicators are not affected. 


CRA: Copy Register to A (Octal 7332XxX 
AR: Copy A to Register (Octal 1332XX) 


Summary: 


The CRA and CAR instructions allow T&D access to registers 
and control associated with the CPU, including the PATU and the 
cache memory unit. The K field of the instruction word (i.e., 
the six low-order bits) specifies the register or function. The 
K field values are assigned as follows: 


@ Octal OXXXXX: CPU 
@e Octal 10XXXX: PATU 
e Octal 11XxXxXxX: Cache Memory Unit.. 


The PATU and cache CRA/CAR orders (i.e., K field assignments) 
are defined in the specific option manuals (refer to subsection 
1.2 of this manual for the order numbers). 


The CPU CRA/CAR instructions (i.e., K field assignments) are 
defined in the following charts: 


Copy Register to A Instruction Chart 
CRA 
K FIELD 
(Octal) . REGISTER/ FUNCTION 


Processor Number, A Register = CPU's ID (bit 7) 


Panel Register, A Register = Panel Data 


Hardware Q Register, A Register = (Q Register) Live 
Hardware IC Register, A Register = (IC Register) Live 


Combination Register*, A Register = Contents of Com- 
bination Register 


Read System Bus, A Register = Address Bus & Q Regis- 
ter = Read Data Bus, LSB of Function Code = Zero 


Reserved for Future Use 
Load Cache 


Store Cache 


*The layout of the Combination Register appears after the CAR 
Instruction Chart. 
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Copy A to Register Instruction Chart 


CAR 
K FIELD 
(Octal) REGISTER/ FUNCTION 


Reserved for Future Use 


Panel Register, A Register = Panel Data 
Places CPU in Stop Mode 
Panel Register Data to A Register and Stop 


Write System Bus, A Register = Address Bus & Q Regis- 
ter = Write Data Bus, LSB of Function Code = One 


Reserved for Future Use 
Initialize Cache (Leaves Cache in Offline Mode) 
Cache Off 
Cache On 
Set Hit Fault Mode 
Reset Hit Fault Mode 
Reserved for Future Use 
Disable Timers 


Enable Timers 


The layout of the Combination Register is as follows: 
0 2 3 6 7 8 11 12 17 


I 


where: 
FAR = Fractional Address Register 
MPBA = Microprogram Branch Analysis 
ID = Processor Identification 
FPN = Fault Priority Network 
Act. Cntr. = Activity Counter 


4-98 _  FNOL 


HONEYWELL CONFIDENTIAL & PROPRIETARY 


NOTES 
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ai 
SYSTEM PARTS 
CATALOG 


This section contains the parts lists and engineering draw- 
ings for the different components of the DATANET pzeren They 
are arranged in the following order: 


BRCK181A Cabinet Installation 
BRCK183A Cabinet Installation 
Ten-Card Tray Assembly 

Ten-Card Tray Installation 

Ten-Card Tray Installation Kit 
Keyboard Assembly 

Diskette Installation 

Diskette Installation Kit 

PDU Installation Kit 

Configuration Panel Kit 
Communications Bulkhead Installation 
Communications Bulkhead Installation Kit 
Mini Bulkhead Installation 

Mini DIA Bulkhead Installation Kit 
Mini PIA Bulkhead Installation Kit. 
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Honeywell COLOR CODES FOR THE 
7 DATANET 8, DATANET 8C, AND 
DATANET 66 PDU POWER CORDS 


The U.S. and international power cable color codes for the DATANET Power Distribution Units 
are as listed: 


Conductor U.S. Colors International Colors 
N — Neutral® White Blue 
G — Ground? Green or green w/yellow stripe Green w/yellow stripe 
Phase A — (X)# Black Brown 
Phase B — (Y) Red Black> 
Phase C — (Z) Blue Black» 


4Colors used in 3-wire (single phase) code. 
bBlack wires have color stripe to aid in identification. 


For further information contact: Honeywell Information Systems Inc., P.O. Box 6000, Phoenix, AZ 85005. 
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